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In  issuing  tlie  sixth  part  of  the  "  Pharmacographia  Indica," 
it  is  with  much  regret  we  have  to  announce  the  death  of  the 
«*■  senior  author.  This  sad  event,  caused  by  influenza  combined 
with  cystitis,  took  place  on  the  30th  April  1892,  at  his  re- 
sidence on  Malabar  Hill,  Bombay,  in  the  fifty-eighth  year  of 
his  age.  "William  Dymock  belonged  to  the  west  of  England, 
and  was  educated  first  at  Bristol,  then  at  Rugby,'  and  after- 
wards at  Oxford  where  he  took  a  B.A.  degree.  After  a  course 
of  medical  studies,  he  became  M.R.C.S.  Eng.,  he  then  joined 
the  Indian  Medical  Service,  and  was  appointed  to  the  Bombay 
Presidency  in  1857.  He  saw  active  service  during  the  Mutiny 
with  the  Kathiawar  Field  Force  against  the  Wagheers,  and  was 
present  at  the  capture  of  Dantal  Hill.  For  two  years  he  was 
attached  to  the  Indian  Navy,  and  visited  the  ports  of  the 
Persian  Gulf  and  the  East  African  Coast.  In  1868  he  served 
on  the  Committee  for  publishing  the  Pharmacopoeia  of  India, 
and  at  the  time  he  was  Acting  Resident  Surgeon  at  the  Euro- 
pean Greneral  Hospital.  After  taking  two  years'  furlough  to 
England  he  was  appointed  in  1871  to  be  Principal  of  the 
Medical  Store  Department,  Bombay,  and  in  this  capacity  he 
laboured  for  nearly  twenty  years,  until  his  retirement  from  the 
service'on  30th  April  1890.  During  this  time  he  devoted  all 
his  energies  to  the  study  of  materia  medica  and  pharmacy. 
He  largely  increased  the  local  manufacture  of  galenical  pre- 
parations, and  introduced  modern  and  improved  machinery  in 
the  Depot  laboratory.  For  his  skilful  and  efficient  manage- 
ment he  was  thanked  by  Government  on  three  separate 
occasions.  Dr.  Dymock  was  proficient  in  Arabic,  Persian, 
Sanskrit,  Hindustani,  Mahratti  and  Guzrati ;  he  was  familiar 
with  Greek  and  Latin,  and  corresponded  freely  in  French, 
German  and  Portuguese.    He  was  a  Fellow  and  Examiner  of 
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the  University  of  Bombay,  and  being  an  eminent  linguist  he 
was  for  many  years  a  member  of  .the  Presidency  Board  for  the 
examination  of  officers  in  Oriental  languages.  Bombay  being 
the  drug  market  of  the  East,  he  availed  himself  of  the  many 
opportunities  of  examining  new  and  rare  vegetable  products, 
and  having  a  good  knowledge  of  botany,  he  was  often  able  to 
identify  the  sources  of  the  drugs.  He  was  for  some  years 
Professor  of  Materia  Medica  in  the  Grant  Medical  College,  and, 
as  a  teacher  of  this  science,  he  was  said  not  to  have  a  rival  in 
India. 

Dr.  Dymock'g  literary  contributions  to  the  Pharmaceutical 
Journal  commenced  in  1875  with  a  paper  on  "  The  Asafoeti- 
das  of  the  Bombay  Market,"  this  was  followed  by  others  on 
"  Ammoniacum  and  Dorema  Root/'  "  Myrrh  "  and  "  Chaul- 
moogra  Oil."  In  1876,  the  well-known  Notes  on  Indian 
Drugs  "  jfirst  appeared,  and  were  a  feature  of  the  Journal  for 
the  next  four  years.  Specimens  of  these  drugs  were  at  the 
same  time  liberally  supplied  to  the  Pharmaceutical  Society's 
Museum,  and  were  sent  to  pharmacologists  in  England  and  the 
Continent  for  chemical  investigation.  In  1883  he  brought  out 
his  "  Vegetable  Materia  Medica  of  Western  India,"  and  this 
was  amplified  into  a  second  edition  only  two  years  afterwards. 
The  publication  of  a  more  comprehensive  work  on  Indian 
Materia  Medica,  based  on  the  same  plan,  was  conceived  in 
1888,  and  next  year  the  first  part  of  the  "  Pharmacographia 
Indica  "  was  issued.  The  greater  responsibility  of  this  work 
rested  with  him,  and  to  it  he  gave  his  whole  time  until  his  fatal 
illness  compelled  him  to  cease  from  his  labours  a  few  days 
before  he  died.  The  manuscript  of  the  sixth  part,  as  far  as  he 
could  prepare  it,  was  written,  and  he  compiled  an  index  and  an 
appendix  which  will  be  printed  as  soon  as  possible. 

Dr.  Dymock  was  one  of  the  founders  of  the  Anthropological 
Society  of  Bombay,  and  most  actively  supported  the  Society  in 
the  successive  positions  of  member  of  the  Council,  President 
(1889) ,  and  General  and  Literary  Secretary.  The  subject  of  his 
Presidential  address  was,  "  India  as  a  field  for  Anthropological 
Research,"  and  among  his  papers  read  at  the  meetings  were 
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"  Anthropogonic  Trees/'  "  On  tiie  Narcotics  and  Spices  of  the 
East,"  "The  Flowers  of  the  Hindu  Poets,"  On  the  use  of 
Turmeric  in  Hindu  Ceremonial  "  and  "  On  the  use  of  Q-anja 
and  Bhang  in  the  East."  He  also  read  papers  before  the 
Bombay  Natural  History  Society  and  the  Medical  and  Physical 
Society.  He  was  honorary  member  of  the  Pharmaceutical  and 
other  learned  societies.  In  1887  he  was  awarded  the  Hanbury 
Gold  Medal  for  his  researches  in  the  natural  history  and 
chemistry  of  drugs. 

As  a  scientific  investigator  Dr.  Dymock  was  thorough  and 
conscientious ;  in  his  literary  researches  he  was  careful  and 
painstaking  ;  his  disposition  was  kind  and  obliging.  Although 
a  man  of  varied  and  great  talents  he  was  of  very  retiring 
habits,  and  had  very  few  social  acquaintances.  His  sub- 
ordinates regarded  him  as  a  father,  and  his  correspondents  in 
different  parts  of  the  world  could  always  count  upon  a 
punctual  and  friendly  reply  to  their  enquiries.  He  was  the 
greatest  pharmacognoscist  in  this  country,  and  many  besides 
ourselves  will  mourn  that  such  a  useful  career  was  so  suddenly 
terminated. 

C.  J.  H.  WARDEN. 


DAYID  HOOPER. 
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SCROPHULARINE^. 

VERBASCUM  THAPSUS,  Linn. 

Fig.— JEng.  Bot.  viiL,  t  549;  Woodv.  Med.  Bot.,  i.  125. 
Great  Mullein  {Eng.),  Bouillon  blanc,  Molene  {Fr.). 

Hab. — Temperate  Himalaya.  Westwards  to  Britain. 
The  root,  leaves,  and  flowers. 

Vernacular. — PhuUa,  Ban-tambdku  {Rind.). 

History,  Uses,  &C. — The  Hindi  names  for  this  plant 
are  well  chosen :  PhuUa  signifies  covered  with  flowers  "  and 
Ban-tambaku  "wild  tobacco."  As  far  as  we  Icnow  it  is  not 
mentioned  by  Sanskrit  medical  writers.  The  Arabians  describe 
it  under  the  names  of  Adan-ed-dubb,  "  bear's-ear,''  and  Maliizah- 
raj,  "fish  poison'' ;  it  is  also  called  Sikran-el-hut,  "fishes'  hem- 
lock, "  and  in  modern  Arabic,  Labidat-el-baida,  "  white  felt 
plant,  "  and  Busir, 

Mahizahreh  and  Busir  are  Persian  names  for  Mullein,  which' 
is  described  very  exactly  by  Haji  Zein  in  the  Ikhtidrdt. 

Mahometan  physicians  consider  it  to  be  hot  and  dry  in  the 
third  degree,  and  prescribe  it  in  gout  and  rheumatism  in  com- 
bination with  aperients.  They  identify  it  with  the  ^Xo>or  or 
«^>Xo/*tf  of  the  Q-reeks  of  which  several  kinds  are  described  by 
Dioscorides  as  useful  in  diarrhoea  and  cough,  and  externally 
as  an  emollient ;  one  kind,  ^Xo/ui?  \v\vLTii,  -was  used  for  maldng 
lamp  wicks.    The  narcotic  action  of  Mullein  on  fish  appears  to 
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8  CROP  n  ULA  RINEJE. 


be  well  known  to  the  Arabs  and  Persians.  According  to 
Dr.  Stewart,  the  roots  are  used  in  Nortbern  India  as  a 
febrifuge. 

In  Europe  Midlein  has  long  bad  a  reputation  in  the  pul- 
monary diseases  of  cattle,  on  wbicb  account  it  bears  tbe  name 
of  Cow's  Lungwort,  In  Germany  tbe  plant  is  placed  in  gi-aua- 
ries  to  drive  away  mice.  Tbe  stalks  covered  witb  pitcb  were 
formerly  used  as  flambeaux,  from  tbis  practice  tbe  plant  derived 
its  names  of  Oierge  de  Notre-Dame  and  Fleur  cle  grand  Chandelier 
in  France,  and  High  Taper  in  England.  Tbe  leaves  and  flowers 
are  considered  to  be  demulcent,  diuretic,  anodyne,  and  anti- 
spasmodic, and  bave  long  been  in  use  in  diarrboea  and  pulmonary 
affections.  An  infusion  of  tbe  flowers  is  used  in  France  as  a 
diuretic,  and  a  cataplasm  of  tbe  leaves  as  an  emollient.  Tbe 
seeds  are  said  to  be  narcotic,  and  to  bave  been  used  in  astbma 
and  infantile  convulsions.  In  1883  Dr.  F.  J.  B.  Quinlan  [Brit. 
Med.  Journ.)  drew  attention  to  tbe  popular  use  of  tbe  leaves 
boiled  in  milk  as  a  remedy  for  pbtbisical  cougb  and  diarrboea  in 
Ireland,  and  stated  tbat  tbe  plant  was  cultivated  in  gardens  on 
ratber  an  extensive  scale.  He  claims  for  it  weigbt-increasing 
and  curative  powers  similar  to  those  possessed  by  cod  liver  oil. 

Description. — The  root-leaves  are  from  6  to  18  inches  in 
length,  tbe  cauline  oblong,  the  upper  ones  being  acuminate  and 
sessile  on  the  stem,  more  or  less  crenate,  tbicklj'-  covered  with 
soft,  whitish,  stellate  hairs.  They  have  a  mucilaginous  some- 
what bitter  taste,  and  a  disagreeable  odour  when  fresh,  which  is 
lost  on  drying. 

The  flowers  form  a  spike  6  to  10  inches  in  length,  tbe  corolla 
only  is  collected.  It  is  from  ^  to  |  inch  in  diameter,  bright 
yellow,  5-lobed,  smooth  above,  and  stellately  tomentose 
beneath ;  attached  to  the  tube  are  tbe  stamens,  of  which  the 
three  upper  are  wooUy,  and  the  two  lower  longer  and  smooth. 
Tbe  taste  is  mucilaginous  and  somewhat  bitter.  The  plant 
described  by  Haji  Zein  appears  to  be  F.  Blattaria,  as  be  says 
tbat  the  flowers  bave  a  purple  eye.  The  -odour  of  the  flowers 
has  been  compared  with  that  of  orris  root. 
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The  seeds  are  about  -^j  of  an  inch,  in  length,  cone-shaped, 
finely  pitted,  very  tough  and  difficult  to  powder,  nearly 
inodorous,  and  have  a  somewhat  acrid  taste. 

Chemical  composition. — Morin  {Journ.  Chim.  Med.  ii.,  p.  223) 
obtained  from  the  flowers  a  yellow  volatile  oil,  a  fatty  acid,  free 
malic  and  phosphoric  acids,  malate  and  phosphate  of  lime, 
acetate  of  potash,  uncrystallizable  sugar,  gum,  chlorophyll,  and 
a  yellow  resinous  colouring  matter. 

Adolph  Latin  submitted  the  leaves  to  proximate  analysis  and 
found  the  constituents  to  be  0-80  per  cent,  of  a  crystalline  wax, 
a  trace  of  volatile  oil,  0*78  per  cent,  of  resin  soluble  in  ether, 
1*00  per  cent,  of  resin  insoluble  in  ether,  but  soluble  in  absolute 
alcohol,  a  small  quantity  of  tannin,  a  bitter  principle,  sugar, 
mucilage,  &c.  The  moisture  in  the  air-dried  sample  amounted 
to  5 "90  per  cent.,  and  the  ash  to  12*60  per  cent.  He  concludes 
that  the  plant  contains  many  of  the  usual  constituents,  and  a 
bitter  principle  which  may  be  prepared  by  exhausting  the  drug 
with  alcohol,  dissolving  the  alcoholic  extract  in  water  and 
agitating  with  ether  or  chloroform.  Several  trials  failed  to 
secure  this  substance  in  a  crystalline  condition.  It  was  found 
to  be  soluble  in  water,  ether,  alcohol,  and  chloroform,  and  to 
possess  a  decidedly  bitter  taste.  It  responded  to  none  of  the 
tests  for  a  glucoside  or  alkaloid.  {Am.  Journ.  Pharin., 
Feb.  1890.  E.  L.  Janson  (1890)  found  that  petroleum  ether  and 
stronger  ether  used  successively,  extracted  from  the  flowers 
about  \  per  cent,  in  each  case.  A  decided  change  in  the  colour 
of  the  drug  was  noticed  after  the  extraction  with  ether,  which 
removed  the  yellow  colour,  leaving  the  residue  of  a  dark  green. 
The  yellow  colouring  matter  was  either  a  part  of,  or  else  it  was 
retained  by,  the  resin  dissolved  by  ether,  and  it  was  not  found 
possible  to  separate  it  in  the  pure  state.  The  drug  after 
exhaustion  with  ether  yielded  10-06  per  cent,  to  absolute  alcohol. 
A  considerable  portion  of  this  alcoholic  extract  was  soluble  in 
water  acidified  with  hydrochloric  acid.  When  agitated  with 
petroleum  ether  the  acid  solution  yielded  some  colour  to  it,  and 
this  latter  solvent  on  evaporation  left  a  greenish-brown 
ciystalline  mass  of  a  strong  disagreeable  odour  and  a  sweet  taste, 
which  proved  to  be  an  easily  decomposable  glucoside.  Another 
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crystalline  extractive  was  obtained  by  making  the  above  acid 
solution  of  tlie  alcobolic  extract  alkaline  and  agitating  with 
etber  ;  while  chloroform  subsequently  extracted  a  red-brown 
amorphous  mass. 

Both  of  these  extractives  reduced  Fehling's  solution,  and  many 
changes  in  colour  were  noticed,  indicating  that  these  substances 
take  some  part  in  the  colouring  matter  of  the  flowers. 

The  drug  was  also  found  to  contain  2 '49  per  cent,  of  mucilage, 
11'76  per  cent,  of  carbohydrate  corresponding  to  dextrin,  5*48 
per  cent,  of  glucose,  1'29  per  cent,  of  saccharose,  16*76  per  cent, 
-of  moisture,  4*  11  per  cent,  of  ash,  and  32'75  per  cent,  of 
cellulose  and  ligniu.  No  reaction  indicating  tannin  was 
obtained  with  iron  salts,  but  an  aqueous  solution  of  the  alcoholic 
extract  yielded  a  slight  precipitate  with  gelatin.  The  seeds 
yielded  to  petroleum  ether  20'75  per  cent,  of  a  bright  green  fixed 
oil.  The  acrid  principle  was  obtained  from  the  alcoholic  extract 
soluble  in  water  by  agitating  with  petroleum  ether.  The  mois- 
ture was  10-86  per  cent.,  and  the  ash  3"90  per  cent.  {Amer. 
Journ.  Fharm.fDec.  1890.) 

Celsia  coromandeliana,  Vahl.,  Wight  Ic,  t.  1406,  is  . 
an  annual  plant  having  the  characters  of  Yerbascum,  which  is  | 
common  in  many  parts  of  India  in  the  cold  weather,  usually 
appearing  in  fields  or  in  the  beds  of  rivers.  It  has  much  the 
same  medicinal  properties  as  Verhascum  Thapsus,  and  has  been 
brought  to  notice  by  Dr.  B.  M.  Chatterjee  as  a  sedative  and 
astringent  in  diarrhosa.  {Phar.  q/ J«rf.,  p.  161.)  The  plant  is 
slightly  bitter  and  abounds  in  mucilage.  The  natives  usually 
express  the  juice  {ang-ras)  and  administer  it  in  oxmce-doses  as  a 
cooling  medicine  in  fever,  skin  eruptions,  dysentery,  and  such 
diseases  as  they  consider  to  be  duo  to  heat  of  blood. 

The  plant  is  herbaceous,  pubescent,  and  viscid ;  lower  leaves 
lyrate,  floral  cordate,  stem  clasping ;  peduncles  longer  than  the 
calyx ;  calycine  segments  ovate,  slightly  tootbed,  or  oblong- 
lanceolate,  entire ; flowers  largish,  yellow;  filaments  bearded  with 
purple  hairs. 

The  Sanskrit  name  is  Kuldhala  ;  in  Bengal  it  is  known  a5 
Kukshima,  nnd  in  the  Dcccan  as  Kutaki. 
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SCHWEINFURTHIA  SPH^ROCARPA, 

A.  Br  aim. 

Yig.—Burm.  FL  Ind.,  t.  39,/.  2;  Wight  Ic,  t.  1459. 

Hab. — Sind,  Bilucliistan,  Afghanistan.  Tlie  herb  in  fruit. 
Vernacular. — Sannipat  find.  Bazars). 

History,  Uses,  &C. — In  Hindu  medical  literature  and 
in  popular  use,  8an-nipata  is  a  term  which,  signifies  a  combined 
derangement  of  the  three  humors,  Yata,  Pitta,  and  Kafa  (air, 
bile,  and  j)hlegm),  which  is  supposed  to  produce  Sannipdta-jvaray- 
or  fever  with  typhoid  symptoms.  The  remedy  for  this  condition 
is  said  to  be  a  plant  called  Sannipdta-nud,  "  driving  away  sanni- 
pat," and  ISFepala- nimba,  "JSTepal  Neem  "  or  Nepal  bitter." 
At  the  present  time  the  drug  sold  in  the  shops  is  8.  sjy/icerocarjya, 
but  whether  it  is  the  original  Nepal  Neem  is  difiicult  to  decide, 
as  at  present  we  do  not  even  know  whether  this  plant  is  found 
in  Nepal.  In  typhoid  conditions  the  drug  is  considered  to  act 
as  a  tonic,  to  promote  diuresis,  subdue  fever,  and  remove  the 
derangement  of  the  humors.  We  are  not  aware  of  any  experi- 
ments having  been  made  with  it  by  European  physicians  in 
India,  though  its  near  relationship  with  the  Antirrhinums, 
which  contain  glucosides  similar  to  those  of  Digitalis,  would,  we 
should  have  thought,  have  excited  curiosity  in  regard  to  its 
physiological  action. 

Description. — The  drug  consists  of  the  plant  in  fruit, 
broken  up  into  small  pieces.  The  fruit  is  a  globular  dry  papery 
mucronate  caj)sule,  firmly  attached  t6  the  calyx ;  the  upper  part 
of  the  capsule  to  which  the  placenta  is  attached  is  double ;  the 
placenta,  which  is  large  and  oblong,  is  supported  upon  a  thick 
peduncle,  and  occupies  the  centre  of  the  capsule;  to  it  are 
attached  numerous  straight  5-angled  wedge-shaped  seeds, 
which  are  packed  closely  together  and  fill  the  remaining  space. 
The  calyx  is  5 -partite,  the  upper  segment  very  large  and  extend- 
ing over  the  fniit  like  a  hood.  Leaves  ovate,  leather}'',  about 
1  inch  long  with  short  blunt  hairs ;  margin  much  lighter  in  colour 
than  the  rest  of  tho  leaf ;  seed  straight,  wedge-shaped,  with  six 
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prominent  longitudinal  ridges ;  testa  tubercular,  each  tubercle 
minutely  granular.  The  portions  of  stem^  which  are  numerous, 
are  woody  and  covered  by  a  thin  grey  bark;  the  central  pith  is 
very  large.  The  drug  has  a  slightly  bitter  somewhat  tea-like 
taste. 

Chemical  composition. — The  powdered  drug  treated  with  ether 
yielded  a  dark  olive- green  extract,  consisting  of  chlorophyll 
and  uncrystallizable  fatty  matter.  Subsequent  percolation 
with  alcohol  removed  a  deep  brown  extract,  from  which 
cubical  crystals  of  alkaline  chlorides  separated  on  evaporation. 
An  aqueous  solution  of  this  extract  had  a  saltish  taste  and  gave 
distinct  precipitates  with  alkaloidal  tests.  The  alkaloid  was 
removed  by  ether  in  an  amorphous  condition,  and  gave  no  well- 
marked  colour  reactions  with  the  strong  mineral  acids.  By 
continuing  the  exhaustion  of  the  powdered  drug  with  water,  a 
deep  reddish  brown  extract  was  obtained  having  a  bitterish  and 
nauseous  taste,  and  containing  saccharine  and  other  matters 
which  readily  fermented.  In  order  to  ascertain  if  the  drug 
contained  a  substance  similar  to  digitalin,  a  fresh  decoction  of 
the  powder  was  filtered  and  precipitated  by  tannin,  the  preci- 
pitate washed,  mixed  with  an  excess  of  alkali,  and  shaken  with 
ether.  The  result  was  the  separation  of  an  alkaloid  similar  to 
that  previously  found.  As  more  recent  investigators  prepare 
digitalin  by  exhausting  with  alcohol  after  treatment  of  the  drug 
with  water,  this  process  was  adoj)ted  with  Sckiceinfurthia. 
The  resinous  matter  collected  had  an  acrid  taste,  but  no  principle 
could  be  obtained  possessing  the  properties  of  digitalin, 
digitonin  or  digi toxin,  to  which,  according  to  Schmicdcberg,  the 
poisonous  qualities  of  digitalis  are  due.  Besides  the  alkaloid, 
which  we  consider  to  be  the  active  principle,  the  drug  yielded 
18*6  per  cent,  of  mineral  matter. 

Lindenbergia  urticaefolia,  Le/im.,  Rook.  Ic.  PL, 
t.  875,  is  a  common  jjlant  throughout  India  upon  walls  and 
banks  ;  the  juice  is  given  in  the  Concanin  chronic  bronchitis,  and 
mixed  with  that  of  the  Coriander  plant  is  applied  to  skin  eruptions. 
It  has  a  faint  aromatic  odour  and  a  slightly  bitter  taste.  The 
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Marathi  name  in  the  neighbourliood  of  Bombay  is  Bhol.  Rox- 
burgh, imdertbe  name  of  Stemodia  ruder  alls,  gives  the  following 
description  of  it  : — "  Eooi5  ramous,  seems  perennial.  Stems  many, 
ascending,  ramous,  herbaceous,  woody,  somewhat  viscous,  the 
whole  plant  about  12  or  18  inches  high.  Leaves  opposite, 
petioled,  ovate,  deeply  serrate,  soft,  a  little  hairy ;  about  an  inch 
long.  Petioles  shorter  than  the  leaves,  channelled.  Stijmles  none. 
Flowers  axillary,  subsessile,  solitary,  opposite,  small,  yellow. 
Oalyx  10-furrowed,  5-toothed,  permanent.  Corol  personate  ;  tube 
the  length  of  the  calyx;  both  lips  projecting,  and  shut;  apex  of 
the  under  lip  broad,  depending,  3-toothed,  of  the  upper  one  very 
narrow,  bifid ;  inside  of  both  hairy,  and  beautifully  marked  with 
small  purple  dots.  Filaments  and  anthers  as  in  the  genus. 
Stigma  slightly  2-lobed."    {Flora  Indica,  III.,  94.) 

LIMNOPHILA  GRATIOLOIDES,  Br. 
Fig. — -Rheede,  Sort.  Mai.  ix.,  t.  85,  cmd  xii.,  t.  36. 
Hab. — Throughout  India,  in  swamps.    The  plant. 

Vernacular. — Kuttra  [Hind.),  Karpur  {Beng.),  Ajnhvli{Mar.), 
Manga-nari  [MaL). 

History,  Uses,  &C.  —  This  small  aquatic  plant,  in  Sans- 
krit Ambu-j  a,  "water  born,"  and  Amra-gandhaka,  having  an 
odour  of  mangoes,"  is  considered  to  be  antiseptic  by  the  Hindus, 
and  its  juice  is  rubbed  over  the  body  in  pestilent  fevers. 
Hheede  notices  its  use  for  this  purpose,  and  also  internally  in 
dysentery  combined  with  ginger,  cumin,  and  other  aromatics. 
He  also  states  that  a  liniment  is  made  from  the  plant  with 
cocoanut  oil  which  is  used  in  elephantiasis.  Roxburgh,  under 
the  name  of  Golicmnea  balsamea,  describes  the  plant  and  notices 
its  grateful  odour  and  aromatic  taste.  The  Bengal  name  signifies 
"  camphor."  The  odour  of  the  fresh  plant  is  remarkably  refresh- 
ing and  agreeable  and  calls  to  mind  that  of  camphor  and  oil  of 
lemons. 

L.  gratissima,  Rheede,  Hart.  Mai.  X.,  6,  has  similar  pro- 
perties and  bears  the  same  vernaculur  names;  it  is  also  used 
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medicinally  as  a  cooling  medicine  in  fever,  and  given  to  women 
who  are  nursing  when  the  milk  is  sour. 

Description. — In  its  most  common  fonn  a  simple  or 
branched  plant  4 — 8  in.  high,  with  whorled  pinnatifid  leaves 
4 — I  in.  long,  which,  in  wetter  places,  appears  to  acquire  a  few 
emersed,  opposite,  entire  leaves  at  the  top  of  the  stem,  and 
numerous  caj)illaceo-multifid  ones  at  its  base.  The  stems  are 
stout  or  slender.  Yery  small  specimens  from  Hohilkund 
(Kuttra,.  Edgeworth)  have  very  -wiry  simple  stems  3  in.  high, 
and  capillary  peduncles  three  times  as  long  as  the  leaves; 
others  have  stout  stems  and  peduncles,  the  latter  shorter  than 
the  leaves.  Calyx  ^ — ^  in.  long,  rarely  larger.  Corolla  ^  in., 
blue.    {Fl.  Br.  Ind.) 

HERPESTIS  MONNIERA,  S-.  B.  ^i!  ^. 

Fig. — Bot.  Mag.,  t.  2557;  Boxh.  Cor.  Fl.iL,  t.  178;  Wieede, 
Eort.  Mai.  x.,  t.  14.    Gratiole  de  Tlnde  {Fr.). 

Hab. — Throughout  India,  in  marshy  ground.  The 
herb. 

Vernacular. — Suied-chamni,  Barambhi(^?V?(/.),  Dhop-chamni, 
Brihmi-sak  (Beng.),  Nir-brami,  Bdmba  (Mar.),  Nir-brami 
(Tarn.),  Sambrani-aku,  Sambr^ni-chettu  {Tel.). 

History,  Uses,  &C. — Dutt  states  that  this  plant  is 
the  Brahnii  of  the  native  physicians  of  Calcutta,  where  it  is 
considered  to  be  a  nervine  tonic  useful  in  insanity,  epilepsy, 
fever,  &c.  It  is  certainly  not  the  Brahmi  of  the  Nighantas,  but 
would  appear  to  be  the  plant  called  Jala-brahmi  or  "Water 
Brahmi"  by  Sanskrit  writers.  Owing  to  a  similarity  in  the 
names  it  has  frequently  been  confounded  with  Uydrocotyle 
asiatica,  which  is  the  Brahmi  or  Brahmi-manduka  of  the 
Nighantas. 

Ainslie  says  that  in  Southern  India  the  Graiiohi  Monniera  is 
considered  diuretic  and  aperient,  and  useful  in  that  sort  of 
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stoppage  of  uri  lie  which  is  accompanied  with  obstinate  costiveness. 
Roxburgh  mentions  the  use  of  the  juice  mixed  with  petroleum 
as  an  external  remedy  in  rheumatism.  These  accounts  do  not 
agree  with  the  properties  ascribed  toBrahmi  by  Sanskrit  writers. 
Rheede  says  of  it: — "Ex  frequenti  hujus  plantae  usu,  vaccarum 
ubera  lacte  turgent ;  sit  et  decoctum  ex  iUa  in  lacte  vaccino  et 
recenti  butyro,  contra  delirium  temporibus  inunguendum; 
Pipere,  Calamo  aromatico,  Myrobalanis  et  aqua  oryzae  trita  efc 
assumpta,  voeeraredditsonoriim."  InPondicherry  itis  considered 
to  be  aphrodisiac,  and  in  Ceylon,  under  the  name  of  Loonoo- 
tteela,  it  is  prescribed  in  fevers. 

Description. — Stems  several,  annual,  creeping,  round, 
jointed,  smooth,  succulent;  leaves  opposite,  sessile,  obovate, 
wedge-shaped,  or  oblong,  smooth,  entire,  obtuse,  fleshy,  dotted 
with  minute  spots ;  peduncles  axillary,  alternate,  solitary,  round, 
smooth,  shorter  than  the  leaves,  one-flowered ;  flowers  blue ;  bracts 
2-awled,  pressing  on  the  calyx  laterally ;  calyx  5-leaved,  the 
exterior  three  leaflets  large,  oblong,  the  two  interior  small,  linear, 
all  are  concave,  smooth,  pointed  and  permanent,  corol  campanu- 
late,  border  5-partite,  nearly  equal;  anthers  2-cleft  at  the  base, 
blue ;  stigma  large,  somewhat  2-lobed  ;  capsule  ovate,  2-celled, 
2-valved;  seeds  very  numerous.    {lioxb.,  Flora  Ind.,  I.,  p.  141.) 

Chemical  composition. — For  the  analysis  the  whole  plant  was 
used,  dried  at  a  low  temperature  and  exhausted  with  80  per  cent, 
alcohol.  The  alcohol  freed  extractive  was  then  agitated  with 
petroleum  ether ;  ether  from  an  acid  solution,  and  again  with 
other  from  an  alkaline  solution,  and  finally  with  chloroform  from 
an  alkaline  solution.  Operating  in  this  manner,  a  trace  of  oily 
matter  was  obtained,  soluble  in  alcohol  with  acid  reaction  ;  two 
resins,  one  easily  soluble  in  ether,  the  other  soluble  with  difficulty, 
but  both  soluble  in  alkaline  solutions  and  reprecipitated  by  acids  ; 
an  organic  acid,  and  a  tannin  affording  a  green  coloration  with 
ferric  chloride.  An  alkaloidal  principal  was  also  isolated,  soluble 
in  ether  and  in  cliloroforra,  and  affording  a  cherry  red  coIoim- 
tion  iu  the  cold  with  Frijlide's  reagent.  No  other  reactions 
Were  noted. 
Ill —2 
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PICRORHIZA  KURROOA,  Beydh. 
Fig.— Roi/k  III,  L  71. 

Hab. — Alpine  Himalaya;  from    Cashmere   to  Sikkim. 
The  root. 

Vernacular. — Katki,  Kiitki  [Hind.,  Beng.),  Katuku-rogani 
(Tarn.),  Katuku-roni  {Tel.),  Bal-kadu  {Mar.),  Kutaki  {Guz.). 

History,  Uses,  &C. — This  well-known  drug  is  the 
Kutaki  of  Sanskrit  writers,  who  speak  of  it  as  Dhanvantari- 
grasta,  "  the  plant  eaten  by  Dhanvantari,"  the  physician  of  the  | 
gods,  who  was  produced  at  the  churning  of  the  Ocean,  holding 
a  cup  of  amrita  in  his  hands;  he  was  the  author  of  the 
Ayurveda.  In  the  Nighantas  it  bears  the  following  synonyms : 
Rohini,  Katu-rohini,  Vakragra,  Matsya-pitta,  Matsya-viuna, 
Kanda-ruha,  Krishna-bhedi,  Dvijangika,  Asoka-rohini,  Suku-  i 
l^idani  and  Chakranga.  It  is  described  as  digestive,  bitter, 
pungent,  dry,  aperient,  light  and  cold;  and  is  recommended 
as  a  remedy  for  worms,  asthma,  bile,  phlegm,  and  fever. 
Kutaki  is  a  favorite  remedy  in  bilious  dyspepsia  accompanied 
by  fever,  and  is  given  daily  in  decoetion,  with  liquorice,  raisins, 
jind  Neem  bark,  half  a  tola  (90  grains)  of  each,  water  32  tolas, 
boiled  down  to  one-fourth.  In  dyspejDsia  and  dysentery  it  is 
combined  with  aromatics  and  is  given  in  doses  of  ten  to 
twenty  grains. 

It  is  considered  to  be  specially  indicated  in  those  cases  in 
which  the  secretions  are  scanty  and  the  bowels  costive,  and  is 
often  prescribed  for  children  suifering  from  worms,  whence  the 
Marathi  name  Balakadu,  "children's  bitter." 

Chakradatta  states  that  about  two  drachms  of  the  powdered 
root  given  with  sugar  and  warm  water  act  as  a  gentle  aperient. 
Mahometan  writers  give  Katki  or  Kutki  as  an  Indian  synonym 
for  black  Hellebore,  and  unmistakably  describe  the  latter  plant 
and  its  medicinal  properties.  This  mistake  has  misled  most 
European  writers  ujxjn  Indian  drugs,  but  Ainslie,  tliough  he 
describes   the   drug   in    his   article  upon   black  Hellebore 
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{ Mat.  Lid.,!.,  p.  164),  has  the  following  remarks : — "  I  have  given 
the  names  Kadagoroganie  and  Kali-kootkie  as  the  Tamool  and 
Dukhanie  appellations  of  the  black  Hellebore,  as  the  root 
procured  in  the  Indian  bazars  is  commonly  said  to  be  so ;  but 
I  have  great  doubts  of  it,  and  I  here  offer  a  caution  respect- 
ing it,  as  it  by  no  means  agrees  in  appearance  with  the  black 
Hellebore  of  the  European  shops/* 

E/Oyle  {III.  i.,  p.  291)  notices,  that  the  root  of  P.  Kurrooa 
possesses  much  bitterness  and  is  employed  medicinally  by  the 
natives.  Irvine  {Mat.  Med.,  p.  58)  mentions  the  use  of  Kutki 
as  a  tonic,  but  owing  to  a  general  impression  that  the  bazar 
drug  was  Hellebore  root,  European  medical  men  appear  to  have 
generally  avoided  making  experiments  with  it.  Mr.  Moodin 
Sheriff  was  the  first  modern  writer  to  clearly  demonstrate  that 
the  bazar  drug  has  no  dangerous  properties,  but  is  a  valuable 
tonic  and  antiperiodic.  He  also  identified  it  with  the 
P.  Kurrooa  of  Boyle,  an  identification  which'  we  are  now  able  to 
confirm  through  the  kindness  of  Mr.  J.  F.  Duthie  who  has 
supplied  us  with  a  specimen  of  the  plant  collected  in  Kumaon. 
As  regards  the  medicinal  properties  of  the  drug,  the  accounts 
given  by  Sanskrit  writers  appear  to  be  correct.  Mr.  M.  Sheriff 
speaks  favourably  of  it  as  a  powerful  bitter  tonic  and  anti- 
periodic.  Other  medical  men  in  India  have  expressed  a  similar 
opinion,  and  we  can  state  from  personal  observation  that  it  is 
used  successfully  as  an  antiperiodic  in  native' practice;  its  slight 
laxative  action  is  rather  beneficial  than  otherwise.  The  dose 
as  a  tonic  is  from  1 0  to  20  grains,  as  an  antiperiodic  from  40  to 
60  grains ;  it  is  best  adininistered  in  combination  with  aromatics. 

Description. — The  drug  consists  of  a>  rhizome,  generally 
about  the  size  of  a  goose-quill,  but  often  no  larger  than  a  crow- 
quill,  the  lower  portion  of  which  is  covered  by  a  shrivelled, 
greyish-brown,  corky  bark,  and  marked  by  prominent  scars, 
the  remains  of  rootlets;  towards  the  ux3per  end  it  becomes 
larger  {{  inch  in  diameter),  and  is  thickly  set  with  dark  greyish- 
brown  scales,  and  terminates  in  a  scaly  leaf -bud  or  stem.  The 
rhizome  is  generally  broken  into  short  pieces,  from  1  to  2' 
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inclies  long  ;  the  fracture  is  short,  the  root  verj'  fragile  and 
light,  and  black  internally  ;  it  has  no  odour,  and  a  very  bitter 
taste. 

Microscopic  stnccfure.  — The  corky  bark  is  made  up  of  numer- 
ous rows  of  empty  brick-shaped  cells  ;  within  this  is  a  cellular 
parenchyma  of  oblong  brown  cells^  containing  a  little  granular 
matter;  next  a  dark  brown  line  composed  of  wood  cells,  form- 
ing the  boundary  of  the  inner  column  of  the  root ;  within  this 
several  very  large  bundles  of  dotted  vessels  arranged  so  as  to 
form  a  broken  ring,  which  sui'rounds  a  central  ceUalar  paren- 
chyma. 

Chemical  composition. — A  proximate  analysis  of  this  drug 
showed  the  following  percentage  composition  : — 


Wax      1-00 

Bitter  principle  (Pier orhizin)    ]4"96 

Picrorhizetin   3'85 

Organic  acid  ppt.  by  lead    3*54 

Glucose    11  "53 

Cathartic  aeid,  &c.  (water  extract)  ...  9'33 

Substances  dissolved  by  NaHO    7* 62 

Arabin  bodies  from  crude  fibre    14"56 

Fibre   24-Oa 

Moisture   5*73 

Ash...     3-82 


The  bitter  principle  is  a  glucoside  Pio'orhizin,  freely  soluble 
in  water  and  alcohol,  but  almost  insoluble  in  pure  ether.    It  is 
acid  in  reaction,  is  not  precipitated  from  solution  by  lead  sjilts 
or  tannin,  but  is  absorbed  by  animal  charcoal  together  with 
any  colouring  matter  that  is  present.    It  is  best  obtained  by 
exhausting  the  powdered  drug  with  crude  ether,  and  is  left, 
after  the  evaporation  of  the  ether,  in  brown  resin oid  drops 
•  which  form  ramified  crystals  on  standing.    It  is  difficult  to 
obtain  the  picrorhizin  in  a  crystalline  condition  after  heating 
or  after  solution  in  water.    Any  wax  removed  by  the  crude 
ether  can  be  .separated  from  the  dry  extract  by  petroleum  spirit, 
which  has  no  solvent  action  on  the  bitter  principle.  The 
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picrorliiziu  is  decomposed  by  hydrolizing  it  with  a  boiling 
1  per  cent,  solution  of  hydrochloric  acid  for  three  hours,  and  a 
decomposition  product,  which  we  have  named  Ficrorltizctin, 
is  formed  together  with  glucose.  In  obtaining  0*7  gram  of 
picrorhizetin  'SoS  gram  separated  during  the  first  hour,  '219 
gram  in  the  second  hour,  '113  gram  in  the  third  hour,  and  none 
in  the  fourth.  Weighed  quantities  of  the  picrorhizin,  after 
drying  at  100°C.,  afforded,  on  hydrolysis,  62-48  and  6279  per 
cent,  of  picrorhizetin,  as  the  result  of  two  experiments.  The 
glucose  obtained  from  the  decomposition  was  inactive  towards 
polarized  light.  An  infusion  or  tincture  of  the  root  boiled  with 
diluted  acid  gradually  loses  its  bitterness,  and  a  large  increase 
in  the  sugar  is  detected  by  Fehling's  solution.  Picrorhizetin 
is  a  red-brown,  brittle,  resinous,  tasteless  body  soluble  in 
aqueous  alkalies.  It  is  insoluble  in  water,  and  its  solution  in 
alcohol  is  precipitated  by  ether.  By  heating  with  strong 
sulphuric  acid  or  when  being  burnt  it  evolves  an  odour  of 
benzoin. 

The  wax  after  bleaching,  and  purifying  by  recrystallization 
from  hot  alcohol,  had  a  melting  point  of  51°C.  The  organic 
acid  separated  by  lead  was  red- coloured  and  gave  a  greenish 
colour  with  ferric  salts.  No  tannic  acid  was  present.  Some 
picrorhizetin  was  naturally  formed  in  the  drug,  and  existed 
m  a  much  smaller  proportion  in  the  freshly  dried  rhizome. 
After  removing  the  bitter  principle  by  continued  percolation 
with  alcohol,  the  marc  was  dried  and  exhausted  with  water, 
the  dark  red-brown  solution  was  evaporated  to  dryness,  and 
•2  gram  of  the  residue  was  found  to  act  as  a  decided  purge. 
The  aqueous  extract  treated  with  four  volumes  of  alcohol 
afforded  precipitates  containing  14*5  and  15"3  per  cent,  of 
nuneral  matter,  and  with  six  volumes  a  precipitate  was  obtain- 
ed with  1 0*8  per  cent,  of  ash.  We  rely  upon  the  physiological 
action  of  this  extract  in  considering  cathartic  acid  to  be  a 
constituent. 

Comm(>ne.—\vL\\my  Rs.  9  per  maund  ol  37|  lbs,  Kumaon 
annually  exports  about  five  tons  of  this  drug. 
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Plants  of  minor  importance  belonging  to  this  order,  which 
have  a  certain  amount  of  medicinal  reputation,  are  : — 

Torenia  asiatica,  Linn.,  Rheede,  Ilort.  Mai.  ix.,  t.  03, 
the  juice  of  which  is  given  on  the  Malabar  Coast  for 
gonorrhoea. 

Vandellia  erecta,  Benth.,  Rheede,  Eort.  MaL  ix.,  t,  57, 
called  Vaka-2msh2)i,  or  "  crane  flower,"  in  Marathi,  is  also  used 
in  a  ghrita  as  a  remedy  for  gonorrhoea,  and  the  juice  is  given  to 
children  who  pass  green-coloured  stools.  V.  pedunculata, 
Benth.  Oriff.  Ic.  PI.  As.,  t,  418,  /.  2,  in  Marathi  Gadagvel,  is 
considered  to  have  similar  properties. 

Veronica  Beccabunga,  Linn.  Reichh.  Ic.  Fl.  Gei'm.-, 
t.  1701,  is  used  in  Northern  India  under  the  name  of  Tezak, 
"cress,"  as  a  diuretic  and  antiscorbutic.  It  is  the  Bachbunge 
of  the  Germans,  Cressonee  of  the  French,  and  Brooklime  of 
the  English.  V.  Anagallis,  Linn.  Reichh.  Ic.  Fl.  Germ., 
t.  1762,  which  has  similar  properties,  takes  its  place  in  other 
parts  of  India. 

Sopubia  delphinifolia,  G.  Don,  Roxh.  Cor.  Pi.  i., 

t.  90,  is  an  elegant  annual,  common  in  wet  fields  in  the  rainy 
season.  The  juice  is  applied  by  field  labourers  to  their  feet  to 
heal  sores  caused  by  exposure  to  wet ;  it  is  astringent  and 
stains  the  skin  yellow  at  first  but  afterwai'ds  black.  The  plant 
was  formerly  named  Gerardia,  after  John  Gerarde,  our  old 
English  botanist,  and  author  of  the  "Herbal,"  published  in 
1597. 

Pedicularis  pectinata,  Wall.,  and  several  other  species 
are  used  in  Northern  India  under  the  name  of  Mishran  ou 
account  of  their  astringent  and  haemostatic  properties. 
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OROXYLUM  INDICUM,  Vent 

Pig. — Wiffkt  Ic,  t.  1337;  Bureau  Monogr.  Bi(jn.,  t.  9; 

Bheede,  Hort.  Mai.  i.,  t,  43. 

Hab. — Throughout  India.    The  root-'bark. 

Vernacular. — Arlu,  Phalphala,  Sona  (ZTwzc;?.),  Nasona,  Sona 
(Beng.),  Mulin,  Talpalang,  Miringa  {Punj.),  Tetu,  Jagdala 
{Mar.),  Tetu(G^?<3.),  Yanga  adanthay  ( Taw.) ,  Tigdu-mara,  Sone- 
patta  [Can.),  Pamania,  Dundillam  {Tel.),  Peiani  {Mai.). 

History,  Uses,  &C.— -This  is  a  small  tree,  remarkable 
for  its  terminal  spikes  of  large  fleshy  lurid  flowers,  which 
appear  at  the  commencement  of  the  rainy  season,  and  are  follow- 
ed by  very  large,  retrofracted,  transvei:*sely  compressed,  some- 
what curved  pods,  with  the  convexity  upwards.  The  seeds  are 
numerous,  membranaceous,  surrounded  with  a  large,  delicate, 
membranaceous  wing.  The  leaves  are  supra- decompound,  and 
from  four  to  six  feet  long.  The  root-bark  is  of  considerable 
importance  in  Hindu  medicine,  as  it  is  an  ingredient  of  the 
Dasamula  (see  Tribulus  terrestris) ;  it  is  considered  to  be  astrin- 
gent, tonic,  and  useful  in  diarrhoea  and  dysentery.  Saran- 
gadhara  recommends  the  juice  of  Syonaka  expressed  from  the 
roasted  bark  in  combination  with  Mocharas  (see  Bomhax  mala- 
haricim)  as  a  remedy  in  diarrhoea  and  dysentery.  He  also  says 
that  the  root-bark  boiled  in  Sesamum  oil  is  a  good  application  in 
otorrhoea.  In  the  Nighantas  the  tree  bears  many  synonyms, 
amongst  which  may  be  mentioned  Prathu-simbih,  "  having  broad 
pods,"  Suka-nasa,  "having  a  nose  like  a  paiTot's  beak,"  in 
allusion  to  the  flower  buds,  Aralu,  and  Bhalluka-priya,  "dear  to 
bears."  It  is  described  as  digestive,  appetising,  bitter, 
astnngeut,  cold,  pungent;  a  remedy  for  wind,  phlegm,  bile,  and 
cough.  The  bark  is  much  used  by  the  agricultural  classes  as  an 
application  to  the  sore-backs  of  draught  cattle.  It  is  ground  to 
a  paste  with  water  and  an  equal  proportion  of  turmeric,  and 
rubbed  on  the  part.    Rheede  notices  the  use  of  the  bark  as  an 
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application  to  wounds,  fractures,  &c.,  and  of  the  root  in  decoction 
in  dropsy. 

Dr.  B.  Evers  states  that  the  Gonds  call  the  tree  Jaimanyal, 
and  that  they  employ  a  decoction  of  the  bark  as  a  discutient 
application  to  rheumatic  swellings.  He  says: — "I  have  made 
a  trial  of  the  powder  and  an  infusion  of  the  bark,  and  have 
found  it  to  be  most  powerfully  diaphoretic ;  the  drug  has  slight 
anodyne  properties;  also  a  bath,  prepared  with  the  bark,  I 
have  frequently  employed  in  rheumatism.  Twenty-eight  cases 
of  acute  rheumatism  were  treated  with  this  drug,  and  in  all  the 
results  have  been  most  satisfactory.  The  dose  of  the  powder 
is  from  5  to  15  grains,  thrice  daily;  of  the  infusion  (1  ounce 
of  bark  to  10  ounces  of  boiling  water)  an  ounce  three  times  a 
day.  Combined  with  opium  it  forms  a  much  more  powerful 
sudorific  than  the  compound  powder  of  ipecacuanha.  The  drug 
does  not  possess  any  febrifuge  properties." — Indian  Medial 
Gazette,  February  and  March,  1875. 

Description. — The  bark  of  the  root  is  brown  externally, 
yellow  internally,  thick,  breaking  with  a  short  fracture.  That 
x)f  the  stem  is  soft  and  spongy  externally,  and  of  a  pale  brown 
colour,  furrowed  longitudinally  ;  the  internal  surface  is  fibrous 
and  greenish  yellow.  The  minute  structure  does  not  call  for 
remark,  but  upon  placing  a  section  of  the  fresh  bark  under  the 
microscope  in  a  little  water  the  whole  field  is  seen  to  be  filled 
with  delicate  needle-shaped  crystals  which  have  escaped  from 
the  cut  cells  of  the  parenchyma;  in  entire  cells  the  crystals, 
which  are  of  an  inorganic  nature,  can  be  seen  in  siiu.  The  bark 
is  faintly  bitter  and  a  little  acrid ;  it  has  no  particular  odour. 
.  Chemical  coinposiiion. — The  bark  has  been  examined  by  W.  A. 
•H.  Naylor  and  E,  M.  Chaplin  with  the  following  results :  — 

A.  One  pound  of  the  bark  reduced  to  fine  powder  was  per- 
colated to  exhaustion  with  cold  petroleum  ether.  Tlie  ether 
was  distilled  off,  and  the  residue,  which  weighed  about  1-S  gram, 
possessed  the  characters  of  a  soft  greenish-brown  fat,  having 
an  acid  reaction  and  a  slightly  acrid  taste.  It  was  treated 
successively  with  etlier^aud  proof  spirit;  the  former  removed 
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vegetable  wax,  which  was  subsequently  identified  as  sucL  after 
re-solution  in  limited  quantities  of  ether  and  separation  there  - 
from. The  latter  on  evaporation  gave  a  brownish-yellow  residue 
small  in  quantity  and  crystalline.  When  further  purified  by 
extraction  with  ether  and  the  ethereal  residue  by  benzol  it  was 
golden  yellow,  unctuous  to  the  touch,  and  pronouncedly  acrid. 
Under  the  microscope  it  presented  the  appearance  of  long,  wavy, 
branching  crystals,  which  dissolved  readily  in  alcohol,  chloro- 
form ether,  petroleum  ether,  and  benzol. 

B.    The  marc  was  next  percolated  with  cold  ether.  After 
distilling  off  the  greater  portion  of  the  ether,  and  allowing  the 
remainder  to  evaporate  spontaneously,  a  yellow  mass  studded 
^vith  minute  interlacing  cr3^stals  was  obtained,  which  when  air- 
dried  weighed  about  4  grams.    This  product  was  treated  with 
boiling  proof  spirit  and  filtered  while  hot ;  on  cooling  small 
yellow  crystals  fell  out  ©f  solution.    When  quite  cold  the  crop 
of  crystals  was  collected  and  subjected  to  the  action  of  boiling 
petroleum  ether  until  freed  from  every  trace  of  fat.    It  was 
then  cystallized  from  boiling  proof  spirit  until  it  had  a  con- 
stant melting  point,  and  was  no  longer  contaminated  with  un- 
crystallizable  matter.    The  resulting  crystals  were  dried  under 
the  receiver  of  an  air-pump,  and  when  constant  weighed  0-9 
gram.    They  were  of  a  lemon  yellow  colour,  about  ^  inch  in 
length,  and  melted  at  228 '5° — 229°  C.    Alcohol,  ether,  glacial 
acetic  acid,  and  hot  benzol  dissolved  them  readily,  but  they  were 
practically  insoluble  in  water  hot   or  cold.    The  following 
reactions  in  connection  with  this  interesting  body  have  been 
noted,  of  which  the  most  striking  is  its  behaviour  with  the 
caustic  alkalies.    A  minute  quantity  brought  into  contact  with 
one  drop  of  a  weak  solution  of  sodium  potassium  or  ammonium 
hydrates  causes  it  to  assume  immediately'-  a  cherry-red  colour, 
which  quickly  passes  into  brick-red  and  olive-green. 

Owing  to  the  insolubility  of  the  crystals  in  water  a  proof 
Hpirit  solution  was  used  in  applying  the  following  tests:  — 

1-  A  solution  of  silver  nitrate  in  proof  spirit  produced  a 
bluish-black  colour  immediately,  and  after  the  liquid  had  stood 
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for  a  few  minutes  bl-ick  purtiolea  of  reduced  silver  were  preci- 
pitated. 

2.  A  solution  of  neutral  acetate  of  lead  in  proof  spirit  gave  h 
light- red  bulky  precipitate  insoluble  in  boiling  acetic  acid. 

3.  Lime  water  imparted  an  orange  colour,  which  quickly 
changed  to  olive-green,  followed  by  a  precipitate  of  the  same 
colour. 

4.  An  aqueous  solution  of  sulphate  of  copper  gave  a  golden 
yellow  colour,  quickly  followed  by  a  dirty  brown  precipitate, 
the  supernatant  liquid  being  distinctly  greenish. 

6.  Solution  of  ferric  chloride  (acid)  produced  abro^vnish-red 
colour,  which,  in  a  few  minutes,  turned  smoke- colour. 

6.  Solution  of  subacetate  of  lead  gave  a  golden  yellow  precipi- 
tate. 

7.  An  aqueous  solution  of  mercuric  chloride  produced  a  white 
precipitate. 

8.  An  aqueous  solution  of  permanganate  of  potash^  acidified 
with  sulphuric  acid,  was  instantly  decolorized. 

9.  A  solution  of  the  crystals  in  proof  spirit  did  not  reduce 
Fehling. 

The  authors  say  : — "  We  have  attempted  to  hydrolyse  this 
body,  by  subjecting  a  strong  alcoholic  solution  to  the  prolonged 
action  of  10  per  cent,  solution  of  sulphuric  acid  at  a  boiling 
ternperature,  but  without  success. 

"We  have  also  inquired  into  its  nature  and  centesimal  com- 
position, but  the  results  so  far  obtained  are  not  sufficiently  con- 
clusive to  be  incorporated  in  this  paper.  We  hope  to  be  able 
to,  publish  shortly  a  supplementary  note  dealing  with  points 
in  process  of  investigation.  Meanwhile,  we  propose  that  this 
interesting  principle  be  designated  Oroxylin." 

C.  The  marc  left  after  exhaustion  with  petroleum  spirit  and 
ether  was  percolated  with  cold  absolute  alcohol.  The  residue 
resulting  from  the  distillation  of  the  spirit  was  treated  with  cold 
proof  spirit,  which  took  up  the  greater  part  of  it.  The 
insoluble  portion  dissolved  readily  in  boiling  proof  spirit,  and,  on 
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examiuation,  proved  to  be  largely  composed  of  the  yellow 
crystalline  body  oroxyliii.  The  cold  proof  spirit  solution  of  tlie 
alcoholic  residue  was  evaporated  to  dryness  and  the  extract 
treated  with  water  and  filtered.  The  filtrate  was  .  treated 
successively  with  neutral  and  basic  acetate  of.  lead,  and  the 
precipitates  after  washing  were  suspended  in  water,  decom- 
posed by  a  current  of  sulphuretted  hydrogen  and  the  resultant 
plumbic  sulphide  removed  by  filtration.  Sulphuretted  hydrogen 
was  also  passed  through  the  nitrate  from  the  basic  or  plumbic 
acetate  and  the  precipitated  lead  sulphide  removed  by  filtration. 

The  three  liquids  thus  obtained,  which  for  convenience  may 
be  denominated  i.,  ii.,  iii.,  were  then  evaporated  down  and  the 
respective  residues  examined. 

(i.)  It  was  dissolved  in  the  smallest  quantity  possible  of  cold 
water  and  diluted  with  many  times  its  volume  of  alcohol.  After 
setting  aside  for  twenty-four  hours  a  precipitate  fell,  giving  the 
general  characters  of  parapectin.  The  supernatant  liquid  on 
evaporation  left  a  scaly  residue,  astringent  to  the  taste,  and 
perfectly  soluble  in  water.  Its  aqueous  solution  reduced  Feh- 
ling  and  gave  a  copious  bluish  black  precipitate  with  ferric 
chloride.  Lime-water  produced  a  bright  golden-yellow  colour, 
followed  by  a  reddish-brown  precipitate.  From  the  tannins 
proper  it  differed  in  that  it  was  not  precipitated  by  solution  of 
gelatine. 

(ii.)  This  residue  apparently  consisted  of  pectin  intermixed 
with  small  portions  of  No.  iii. 

(iii.)  This  was  a  dark  uncrystallizable  treacly -looking  resi- 
due, which  imparted  to  the  palate  a  feeble  sensation  of  sweet- 
ness. It  was  very  soluble  in  water  and  reduced  Fehling's 
solution  abundantly.  A  strong  aqueous  solution  was  precipi- 
tated by  absolute  alcohol. 

D.  The  marc  from  the  alcoholic  extraction  was  finally  perco- 
lated to  exhaustion  with  cold  water.  The  liquor  was  evaporat- 
ed down  and  the  extract  obtained  taken  up  with  hot  water.  A 
considerable  am(uat  of  albuminous  matter,  which  remained 
iiisoluble,  was  removed  by  filtration.    The  filtrate  was  treated 
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successively  with  neutral  and  subacetate  of  lead  and  the  preci- 
pitates decomposed  in  the  same  manner  as  described  under  C 
The  three  liquids  obtained,  i.,  ii.,  iii.,  were  evaporated  dov?n. 

(i.)  This  residue  was  the  smallest  of  the  three.  After  stand- 
ing for  a  considerable  time  some  crystals  were  deposited,  which 
on  examination  proved  to  be  citric  acid. 

(ii.)  Nothing  of  a  crystalline  nature  was  found  in  this  resi- 
due.   It  appeared  to  consist  chiefly  of  extractive  matter. 

(iii.)  This  residiie  after  treatment  with  alcohol  had  the  same 
characters  and  possessed  the  same  properties  as  C.  iii.  It  was 
not  further  examined. 

1'he  result  of  our  examination  of  this  bark  may  be  summariz- 
ed by  stating  the  different  principles  which  we  have  found — 
(1)  crystalline  fat ;  (2)  wax;  (3)  acrid  principle;  (4)  oroxylin ; 
(5) "chlorophyll;  (6)  pectinous  substances;  (7)  Fehling-reduc- 
ing  principle;  (8)  astringent  principle ;  (9)  citric  acid;  (10) 
extractive  matter. — Fharm.  Journ.,  Sept.  27,  1890. 

STEREOSPERMUM  SUAVEOLENS,  DO. 
Yig.~- Wight  Ic,  t.  1342. 

pjab, — Throughout  the  moister  parts  of  India.  The  root- 
bark  and  flowers. 

Vernacular. — Pad,  Paral,  Kiishta-pdtali  {Hind.),  Parul 
{Beng.),  Kaigori,  Padri  {Mar.),  Padri  {Tarn.),  Kalgoru,  PMari 
(m),  Hddai,  Pudri-gida  {Can.),  Padri,  Paudau  {Criiz.).  The 
flowers^  Madana-kama-pu  {South  India). 

History,  Uses,  &C. — This  tree  is  the  Patala  or  Patali 
of  Sanskrit  writers,  the  flowers  of  which  arc  said  b)^  the  poets 
to  so  intoxicate  the  bee  that  he  is  unable  to  distinguish  one 
flower  from  another.  The  tree  is  sacred  to  Durga,  the  wife  of 
Siva.  In  the  Nighantas  it  bears  among  other  sjaioujTns  those 
of  Kama-duti  "  Cupid's  messenger,"  Madhu-duti  "messenger  of 
spring,"  Sthali,  Ambu-vasini,  and  Tamra-pushpa  "red  flower- 
ed."  Patala  also  signifies  "light  red"  or  "  rose-coloured."  It 
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is  described  as  cooling,  sweet,  diuretic,  and  tonic,  and  is  recom-: 
mended  in  dyspepsia,  dropsy,  congh,  and  heat  of  blood. 

P.  S.  Mootoosawmy  says  that  in  Tan  jure  the  flowers  are 
taken  in  the  form  of  a  confection  as  an  aphrodisiac.  The  flowers 
pounded  with  honey  are  said  to  stop  troublesome  hiccough,  and 
the  ashes  of  the  bark  are  used  in  preparing  alliaiine  ley  and 
caustic  pastes.  The  bark  is  in  use  throughout  India  from  its 
being  one  of  the  iuOTedients  in  the  Dasamula  or  ''ten  barks." 
(See  Tnhulus  terrestris.)  In  parts  of  India  where  this  tree  is  not 
foundj  various  substitutes  are  allowed  to  be  used.  In  Malabar 
and  in  the  Concan  8.  dielonoidcs,  DC,  is  used  as  Padri.  (See 
Rheede,  Hort.  Mai.  vi.,  t.  25  ;  Ainslie,  Mat.  Iiul.  ii.,  p.  272.) 

Description. — Trunk  tolerablj'-  erect,  though  not  Straight. 
Bark  ash-coloured,  and  somewhat  scabrous.  Leaves  opposite, 
pinnate,  with  an  odd  one,  from  12  to  24  inches  long.  Leaflets 
opposite,  fromtw^o  to  four  pairs,  oval,  with  long  bluntish,  narrow 
points  slightly  serrate,  having  both  sides  downy  while  young, 
and  when  full  grown  not  downy  and  feeling  harsh  ;  the  exterior 
pair  and  odd  one  about  six  inches  long,  by  three  or  four  broad; 
the  inferior  pair,  or  pairs,  smaller.  Petioles  swelled  at  the  base, 
roundish,  when  old  scabrous.  Panicles  terminal,  composed  of  a 
few  spreading  branchlets ;  the  first  and  second  pairs  thereof 
opposite ;  the  superior  dichotomous,  Avith  a  solitary  pedicelled 
flower  in  the  forks;  all  are  downy,  and  somewhat  viscid. 
Flowers  large,  of  a  dark,  dull  crimson  colour,  exquisitely  fra- 
grant. Calyx  campanulate.  Border  4-cleft ;  upper  divisions 
with  two  minute  points,  outside  a  little  villous.  Corel,  throat 
ample,  wooll}',  convex  above,  flat  and  plaited  beneath.  Border, 
the  upper  divisions  shorter,  erect ;  the  three  inferior  ones  longer 
and  projecting,  with  the  margins  of  all  much  curled.  Filaments 
4,  fertile,  and  between  them  a  small  sterile  one.  Anthers  twin. 
Germ  oblong,  elevated  on  a  glandular  receptacle.  Stigma 
2-lobed.  {Roxbiinjh.)  Sir  "VV.  Jones  gives  the  following  descrip- 
tion of  the  flowers :  —Corolla  externally  light  purple  above, 
brownish  purple  below,  hairy  at  its  convexity  ;  internally  dark 
yellow  below,  amethystine  above,  exquisitely  fragrant preferred 
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by  bees  to  all  other  flowers,  and  compared  by  the  poets  to  the 
quiver  of  Kamadeva  (the  Indian  Cupid) . 

Chemical  composition. — An  infusion  of  the  dried  flowers  con- 
tained saccharine,  mucilaginous  and  albuminous  matters,  but  no 
alkaloid  could  be  detected  in  either  the  aqueous  or  alcoholic 
extract.  "Ether  removed  a  small  quantity  of  a  wax-like  solid 
from  the  powdered  corollas. 

STEREOSPERMUM  CHELONOIDES,  DC. 

■  Fig.—  Wight  Ic,  t.  1.341;  Bedd.  Fl.  Syk.,  L  72;  BJmde, 
Sort.  Mai.  vi.,  26.  Favas  da  Cobre  {Port.),  Adderbonen 
{Dutch). 

Hab. — Throughout  the  moister  parts  of  India.  The 
flowers,  leaves,  and  root. 

Vernacular. — Pader,  Pudri  {Hind.),  Dharmara  (Beng.), 
Padal  (x¥ar.),  Padri  {Tam.,  i!f«/.),  Tagada  {Tel.),-  Padrigida 
{Can.). 

History,  Uses,  &C. — In  the  Concan  and  Malabar, 
where  S.  suaveolens  is  not  found,  this  tree  is  used  as  the  Patala 
of  the  Nighantas.  Pheede  says  of  it : — "  Yiscerum  rigorem 
intolerabilem  disjpellit  foliorum  decoctum.  Limonis  hujusque 
commixti  succi  medentur  nianiae.  Corticis  verb  succus,  cum 
fructu  Perse  subactus,  imraodicum  inhibet  fl.uxum  menstruum. 
Radicis  cutis  cum  Calamo  aromafcico,  ziuzibere  contrita,  folio- 
ruraque  Padri  succo  admixta  exhibetur  morsis  ^'putrefacieute 
colubro,  Malabaribus  PoZ('/ir/a  dicto."  Ainslie  (ii.,  Ii72)  says: — 
"  This  pleasant  tasted  root,  as  well  as  the  fragrant  flowers  of  the 
tree,  the  Vytians  prescribe  in  infusion  as  a  cooliug  drink  in 
fevers." 

The  tender  fruit  and  flowers  of  <S.  chelonoides  are  used  as 
vegetables  by  the  natives  of  Western  India. 

Description. — Trunk  straight,  of  a  great  height  and  thick- 
ness. Bark  thick,  scabrous,  brown.  Branches  very  numerous, 
the  inftrior  horizontal  above,  gradually  becoming  more  and 
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more  erect  to  the  top  ;  leaA'^es  opposite,  pinnkte,  with  an  odd  one; 
about  twenty  inches  long ;  leaflets  opposite,  short  petioled,  gener- 
ally four  pair,  the  inferior  smallest,  obliquely  oval,  pointed, 
sometimes  slightly  notched  about  the  margins,  when  young 
downy,  .afterwards  smooth,  about  4  inches  long  by  two  broad;: 
petioles  about  9  inches  long,  channelled,  smooth  ;  stipules  none  ; 
panicles  terminal,  the  larger  i^amifications  decussate,  the  smaller 
or  terminal  2-forked,  with  a  sessile  flower  in  the  cleft;  pedun- 
cles and  pedicels  round,  covered  with  oblong  grey  scabrous 
specks ;  bracts  small,  caducous ;  flowers  pretty  largo,  yellow, 
very  fragrant;  calyx  5-uotehed  ;  nectar}',  a  yellow'  fleshy  ring 
surrounding  the  base  of  the  germ ;  filaments,  there  is  a  fifth 
sterile  one  between  the  lower  pair  ;  anthers  double  ;  stigma 
2-cleft ;  silique  very  long,  slender,  twisted ;  receptacle  of  the 
seeds  spongy,  white,  with  alternate  notches  on  the  sides  for  the 
seeds  to  lodge  in.    {Eoxb.,  Fl.  Ind.,  III.,  106. ) 

STEREOSPERMUM  XYLOCARPUM,  WighL 
Fig.-- Wight  Ic,  t.  1335-6  ;  Bedd.  Fl.  Sylv.,  t.  70. 

Hab. — Deccan  Peninsula.  The  wood  and  tar. 
Vernacular. — Kharsing  [Mar.],  Ghansing  [Can.). 

History,  Uses,  &C. — This  tree  is  a  native  of  the  forests 
of  . Western  India  from  Khandesh  to  Malabar.  It  was  introduced 
by  Dr.  Andrew  Berry  into  the  Botanic  Garden  at  Calcutta,  and 
is,  minutely  described  by  Roxburgh . 

The  natives  by  a  rough  process  of  the  same  nature  as  that  by 
which  tar  is  obtained  from  Pine  wood,  extract  from  the  wood  a 
thick  fluid  of  the  colour  and  consistence  of  Stockholm  tar,  which 
they  use  as  a  remedy  for  scaly  eruptions  on  the  skin.  Two 
globular  earthen  pots  are  used,  the  upper  contains  the  wood  in 
small  pieces;  it  has  a  perforated  bottom  and  is  fitted  with  a 
cover,  and  is  luted  to  the  mouth  of  the  lower  pot.  Cowdung 
cakes  are  then  piled  up  round  the  two  pots  and  set  fire  to. 
^r.  Gibson  appears  to  have  been  the  first  to  draw  attention  to 
the  uee  of  this  substance  by  the  natives.    From  some  trials 
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which,  we  have  made  with  it,  we  conclude  that  its  properLic- 
are  similar  to  those  of  Pine  tar. 

Description. — The  wood  is  hard,  but  easily  split ;  when 
sawn  across  it  presents  a  yellow  resinous  surface  ;  sections 
examined  with  the  microscoj^e  show  that  the  yellow  colour  is 
due  to  a  solid  resinous  deposit  in  the  pitted  vascular  system. 
The  tar  has  exactly  the  odour,  colour,  and  consistence  of 
Stockholm  tar. 

Heterophragma  Roxburghii,  J^C,  Roxb.  Cor.  Fi. 
a.,  t.  145,  yields  a  similar  product.  Its  vernacular  names  are 
Waras  (Mar.),  Baro-kala-goru  {Tarn.),  Bondagu  (Tel.). 

Dolichandrone  Rheedii,  Seem.,  is  the  N'ir-pongelion 
of  E,heede  (vi.,  29),  who  states  that  the  seeds  with  ginger  and 
Pavetta  root  are  administered  in  spasmodic  affections,  and  that 
in  Malabar  a  decoction  of  the  bark  is  used  for  preserving 
fishing  nets.  He  gives  Gornos  das  Diabos  as  the  Portuguese 
name  and  Bochs  hoorn  as  the  Dutch. 

Dolichandrone  falcata,  Seem.  Bedd.  Fl.  Sylv.^ 
i.7\,  Q.  native  of  Oudh,  Rajputana,  Central  and  South  India, 
has  the  reputation  of  being  used  to  procure  abortion,  and  the 
bark  is,  it  is  stated,  used  as  a  fish  poison. 

Dr.  Lyon,  Chemical  Analyser  to  the  Government  of  Bombay, 
found,  however,  no  ill  effects  to  follow  the  administration  of  a 
considerable  quantity  of  a  decoction  of  the  bark  to  a  small  dog. 
{Med.  Juris,  for  India,  p.  216.)  It  is  possible  that  the  woody 
capsules,  which  are  about  a  foot  in  length  by  f  of  an  inch  in 
diameter,  and  somewhat  curved,  may  be  used  as  abortion 
sticks. 

CRESCENTIA  CUJETE,  Linv. 

Ylg^—Ja.cq.  Amh.,  t.  Ill  ;  Plumb.  Gen.,  t.  109.  Calabash 
tree  {Eng.),  Calebassier  {Fr.). 

Hab.  —  South  America.    Cultivated  in  India.    The  fruit. 
Vernacular, — Kalabash  ( Africa). 
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History,  Uses,  &C. — The  Calabash  tree  introduced 
from  South  America  is  now  pretty  well  known  in  India,  and 
latterly  we  have  observed  the  fruit  being  offered  for  sale  by  the 
herbalists  for  use  as  a  pectoral  in  the  form  of  a  poultice  of  the 
pulp  applied  to  the  chest.  In  the  West  Indies  a  syrup  is  made 
from  the  pulp,  which  is  much  used  in  dysentery  and  as  a 
pectoral.  The  tree  has  oblong  cimeate^  often  obovate,  entire, 
shining  leaves,  and.  flowers  variegated  with  green,  purple, 
red  and  yellow.  The  fruit  is  large,  gourd-like  and  green  ;  it 
varies  much  in  size,  being  from  2  inches  to  a  foot  in  diameter. 

Dr.  Peckolt,.  of  Rio  Janeiro,  states  that  an  alcoholic  extract  of 
the  not  quite  ripe  fruit  in  doses  of  0  10  gram,  acts  as  a  mild 
aperient,  and  that  0' 5.  gram,  proves  strongly  drastic,  without 
griping  or  ill  effects.  As  an.  application  against  erysipelas,  the 
fresh  pulp  is  boiled  with  water  until  it  forms  a  black  paste,  to 
which  vinegar  is  added  and  the  whole  boiled  together  and 
spread  upon  linen. 

Corre  and  Lej.anne  state  that  in  Western  Africa  the  leaves, 
along  with  those  of  Adansonia  digitata,  are  boiled  and  eaten,  and 
the  seeds  are  eaten  roasted.  The  pulp  of  the  fruit  macerated 
in  water  is  considered  to  be  depurativoj  cooling,  and  febrifuge  ; 
it  is  applied  to  the  head  in  headache  caused  by  insolation  and. 
to  burns :  roasted  in  ashes  it  is  mildly  purgative  and  diuretic, 
according  to  P.  Labat ;  in  the  Antilles,  CheA^alier  has  recom- 
mended it  in  dropsies. 

Description, — Fruit  ovoid  or  nearly  round,  with  a  hard, 
green,  woody  shell ;  very  variable  in  size.  It  is  filled  with  a 
white,  slightly  acid  pulp>  in  which  are  contained  the  flattened, 
somewhat  cordiform  seeds. 

Chemical  composition. — A  chemical  examination  of  the  fresh 
fruit  pulp  yielded  a  new  orgianic  acid',  crystallizing  in  plates, 
to  which  the  name  '  crescentic  acid '  has  been  given.  It  was 
obtained  by  exhausting  with  water  an  alcoholic  extract  of 
the  pulp,  treating  the  aqueous  solution  with  lead  acetate, 
^UKpoiuliug  the  lead  precipilate  in  water  and  decomposing  and 
III.-4 
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removing  the  lead,  then  evaporating  to  a  syrupy  consistence  and 
leaving  it  to  crystallize  in  a  cool  place.  Besides  crescentic  acid, 
there  were  found  tartaric,  citric  and  tannic  acids,  two  resins,  a 
bitter  and  an  aromatic  extractive  substance,  and  a  colouring 
matter  that  appeared  to  reseml^e  indigo.  [Peckolt,  Plmrm, 
Rundschau,  Aug.  1884;  Year  Book  of  F harm..,  1885,  p.  168.) 

PEDALINE^. 

SESAMUM  INDICUM,  BC. 

Ylg.— Wight  Ill.yt.  163;  Bot.  Mag.,  t.  1688;  Bentl  and 
Tnm.,  t.  198.    Sesame  {Eng.),  Sesame  de  FInde  {Fr.). 

Hab. — Throughout  the  warmer  parts  of  India,  cultivated. 
The  leaves,  seeds,  and  oil. 

Vernacular. — Til  {Hind.,  Beng.),  Ellu  (Tarn.),  Nuvvulu 
(Tel.),  Ellu,  Karelin  {Mal.j,  Yellu  (Can.),  Mothetil  {Mar.),  Tal 
{Chiz.). 

History,  Uses,  &C. — In  Hindu  mythology  Sesamum 
seed  is  symbolic  of  immortality.  According  to  the  "Brahma- 
purana,"  Tila  was  created  by  Yama,  the  "  king  of  death,"  after 
prolonged  penance.  The  Grihyasutra  of  Asval^yana  directs 
that  in  funeral  ceremonies  in  honour  of  the  dead,  Sesamum 
seeds  be  placed  in  the  three  sacrificial  vessels  containing  Kusa 
grass  and  holy  water,  with  the  following  prayer  :  "  0  Tila, 
sacred  to  Soma,  created  by  the  gods  during  the  Gosava  (the 
cow-sacrifice,  not  now  permitted),  used  by  the  ancients  in 
sacrifice,  gladden  the  dead,  these  worlds  and  us ! "  Sesamum 
seeds  with  rice  and  honey  are  used  in  preparing  the  funereal 
cakes  called  Pindas,  which  are  offered  to  the  Manes  in  the 
Sraddh  ceremony  by  the  Sapindas  "or  relations"  of  the 
deceased. 

On  certain  festivals  six  acts  are  performed  with  Sesamimi 
seeds,  as  an  expiatory  ceremony  of  great  efficacy,  by  which  the 
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Hindus  hope  to  obtain  delivery  from  sin,  poverty,  and  otlier 
evils,  and  secure  a  place  in  Indra's  heaven.  These  acts  are, 
tilodvarti,  "  bathing  in  water  containing  the  seeds"  ;  tilasnayi, 
"anointing  the  body  with  the  pounded  seeds  tilahomi,  "  making 
a  burnt  offering  of  the  seeds"  ;  tilaprada,  "offering  the  seeds  to 
the  dead";  tilabhuj,  "eating  the  seeds";  and  tilavdpi,  "throwing 
out  the  seeds."  Water  and  Sesamum  seeds  are  offered  to  the 
Manes  of  the  deceased.  In  the  first  act  of  Sakuntala  this  prac- 
tice (called  Til-anjli)  is  alluded  to  by  the  anchorite's  daughter 
in  love  with  King  Dushyanta,  when  she  tells  her  companions 
that  if  they  do  not  give  their  assistance,  they  will  soon  have  to 
offer  her  water  and  Sesamum  seeds.  [De  Chihernatis.)  In 
proverbial  language  a  grain  of  Sesamum  signifies  the  least  quan- 
tity of  anything — Til  chor  so  hajjar  chor,  "  who  steals  a  grain 
will  steal  a  sack"  ;  Til  til  ka  hisab,  "to  exact  the  uttermost 
farthing." 

A  worthless  person  is  compared  to  wild  Sesamum  (Jartila, 
Sans.)  which  yields  no  oil — In  tilon  men  iel  nahin,  "there  is  no 
good  in  him."  Dutt  remarks: — "  The  word  Taila,  the  Sanskrit 
for  oil,  is  derived  from  Tila ;  it  would  therefore  seem  that  Sesa- 
mum oil  was  one  of  the  first,  if  not  the  first  oil  manufactured 
from  oil-seeds  by  the  ancient  Hindus.  The  Bhavaprakasa 
describes  three  varieties  of  Til  seeds,  namely,  black,  white,  and 
red.  Of  these  the  black  is  regarded  as  the  best  suited  for 
medicinal  use  ;  it  yields  also  the  largest  quantity  of  oil.  White 
Til  is  of  intermediate  quality.  Til  of  red  or  other  colours  is  said 
to  be  inferior  and  unfit  for  medicinal  use.  Sesamum  seeds  are 
used  as  an  article  of  diet,  being  made  into  confectionery  with 
sugar  or  ground  into  meal.  Sesamum  oil  forms  the  basis  of  most 
of  the  fragrant  or  scented  oils  used  by  the  natives  for  inunction 
before  bathing,  and  of  the  medicated  oils  prepared  with  various 
vegetable  drugs.  It  is  preferred  for  these  purposes  from  the 
circumstance  of  its  being  little  liable  to  turn  rancid  or  thick,  and 
from  its  possessing  no  strong  taste  or  odour  of  its  own.  Sesa- 
mum seeds  are  considered  emollient,  nourishing,  tonic,  diuretic, 
and  lactagogue.  They  are  said  to  be  especially  serviceable  in 
piles,  by  regulating  the  bowels  and  removing  constipation.  A 


28 


PEDALTNE/R. 


poultice  made  of  the  seeds  is  applied  to  ulcers.  Botli  the  seeds 
and  the  oil  are  used  as  demulcents  in  dysentery  and  ui-inary 
diseases  in  combination  with  other  medicines  of  their  class." 
{Mat.  Med.  of  the  Hindus,  p.  216.) 

Mahometan  writers  describe  the  seed  under  the  Arabic  name 
of  Simsim.  In  Africa  it  is  called  Jul j  ulan,*  and  in  Persia  Kun- 
jad.  The  Mahometan  bakers  always  sprinkle  the  seeds  upon 
their  bread,  the  sweetmeat-makers  mix  them  with  their  sweets. 
The  following  Delhi  street-cry  indicates  the  properties  attribut- 
ed to  them  by  the  latter  class  of  people :  — 

"  Til,  tikluir,  tisi,  dana, 
Ghi,  shakkar  men  sana, 
Khae  buddlia,  boe  javaria." 

"  Sesamum,  tikhur,  and  linseed. 
Butter  and  sugar,  poppy  seed, 

Old  men  it  makes  quite  young  witli  speed."  (Fallon.) 

The  oil,  which  is  called  in  Arabic  Duhn-el-hal,  is  used  for  the 
same  purpose  as  oKve  oil  is  in  Europe.  Sesamum  is  considered 
fattening,  emollient,  and  laxative.  In  decoction  it  is  said  to 
be  emmenagogue ;  the  sam'e  preparation  sweetened  with  sugar 
is  prescribed  in  cough;  a  compound  decoction  with  linseed 
is  used  as  an  aphrodisiac ;  a  plaster  made  of  the  ground  seeds 
is  applied  to  burns,  scalds,  &c. ;  a  lotion  made  from  the  leaves 
is  used  as  a  hair- wash,  and  is  supposed  to  promote  the  growth 
of  the  hair  and  make  it  black;  a  decoction  of  the  root  is  said 
to  have  the  same  j)i^'operties ;  a  powder  made  from  the 
roasted  and  decorticated  seed  is  called  Rahishi  in  Arabic  and 

That  which  is  (a  thing)  great  in  estimation.  (Ibn 

Abbad  in  Taj-el- Aids.) 

(2ncZ)— The  fruit  of  Coriander.    (Sihah,  Mughrib,  Kamiis.) 

(3nO— Sesame.  (Sihah,  Ez-Zamakhshcri,  Mughrib,  Taj-el- Arus.) 
Sesame  in  its  husk  before  it  is  reaped.  (Sihah.)  The  grain  of  Sesame. 
(Kamus.) 

(4YA)— The  heart's  core.  Lane,  Madd-el-Kamus.  The  name  Simsim  is 
applied  by  the  Arabs  in  the  present  day  to  5.  indicum,  but  formerly  signi- 
fied the  seed  of  another  jjlant  called  by  the  Persians  Jilbahang  and 
Zardkh&r,  and  having  purgative  properties  like  hellebore. 
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Arwab-i-Kuujad  in  Persian  ;  it  is  used  as  an  emollient,  both 
externally  and  internally. 

Sesamum  (o-t/o-o/joi/)  is  frequently  mentioned  by  Greek  and 
Latin  authors.  Lucian  {Pise.  41)  speaks  of  a  aria-aixaios  nXaxovs: 
this  was  probably  similar  to  the  til  ka  laddu  of  India. 

Sesame  oil  was  an  export  from  Sind  to  Europe,  by  way  of  the 
Red  Sea,  in  the  daj'^s  of  Pliny.  In  the  Middle  Ages  the  plant 
was  known  as  Suseman  or  Sempsen,  a  corruption  of  the  Arabic 
Simsin  or  Samsim,  It  is  now  called  by  Europeans,  both  in 
India  and  Europe,  Jinjili,  Jugeoline,  Qigeri,  Oengeli,  or  Qingelly, 
which  appear  to  be  corruptions  of  the  word  Jul julan.  "The  oil  is 
one  of  the  most  valuable  of  Indian  vegetable  oils ;  it  keeps  for 
a  long  time  without  becoming  rancid,  and  is  produced  in  large 
quantities  in  almost  every  part  of  the  Peninsula.  The  following 
mode  of  preparation  is  described  in  the  Jury  reports  of  the 
Madras  Exhibition : — "  The  method  sometimes  adopted  is  that 
of  throwing  the  fresh  seeds,  without  any  cleansing  process, 
into  the  common  mill,  and  expressing  in  the  usual  way.  The 
oil  thus  becomes  mixed  with  a  large  portion  of  the  colouring 
matter  of  the  epidermis  of  the  seed,  and  is  neither  so  pleasant  to 
the  eye  nor  so  agreeable  to  the  taste  as  that  obtained  by  first 
repeatedly  washing  the  seeds  in  cold  water,  or  by  boiling  them 
for  a  short  time,  until  the  whole  of  the  reddish-brown  colour- 
ing matter  is  removed  and  the  seeds  have  become  perfectly 
white.  They  are  then  dried  in  the  sun,  and  the  oil  expressed 
as  usual.  The  process  yields  from  40  to  44  per  cent,  of  a  very 
pale  straw-coloured  sweet-smelling  oil,  an  excellent  substitute 
for  olive  oil." 

Hydraulic  presses  are  now  in  use  in  the  more  civilized  parts 
of  India  for  extracting  the  oil,  but  have  as  yet  by  no  means 
superseded  the  native  oil  mill. 

Sesamum.  oil  may  be  used  for  plaster-making,  but  it  takes 
more  oxide  of  lead  than  groundnut  oil,  and  does  not  make  so 
light-coloured  or  so  hard  a  plaster.  After  a  prolonged  trial  at 
the  Government  Medical  Store  Department  in  Bombay,  its  use 
was  abandoned  in  favour  of  the  latter  oil  for  the  following 


80 


PEDALINE2E. 


reasons  : — The  rolls  of  Sesame  oil  plaster  soften  in  hot  weather. 
The  plaster  has  a  disagreeable  odour.  It  darkens  in  colour 
when  kept  for  any  time.  For  liniments  and  ointments,  except 
Ung.  Hydr.  Nitratis,  it  appears  to  be  a  perfectly  satisfactory 
substitute  for  olive  oil.  F.  H.  Alcock  {Fharm.  Journ.  [3],  xv,, 
282)  recommends  its  use  in  making  Lin.  Ammonia3  B.  P.  Sesame 
or  Benne  leaves,  preferably  in  the  fresh  state,  are  much  used 
in  America  as  a  demulcent  in  disorders  of  the  bowels ;  they 
yield  an  abundant  mucilage. 

Description. — Annual,  2  to  3  feet;  leaves  opposite  or 
upper  ones  alternate,  ovate,  oblong  or  lanceolate,  the  lower  ones 
often  3-lobed,  or  3-divided,  feather-nenved ;  at  the  base  of  the 
peduncles  are  remarkable  yellow  glands  ;  flowers  solitary  in  the 
axils,  resembling  those  of  the  fox- glove,  fi'om  dirty  white  to 
rose-coloured,  capsule  velvetty  and  pubescent,  mucronate,  at 
first  2-celled,  afterwards  4-celled;  seeds  numerous,  without 
wings,  ovoid,  flat,  white,  brown,  or  black,  rather  smaller  than 
linseed. 

Chemical  composition. — The  following  table  shows  the  relative 
composition  of  the  brown  or  Levantine,  and  yellowish  or  Indian, 
seeds  : — 

Levantine.  Indian. 

Oil  55-63  50-84 

Organic  matter  30-95  35"25 

Ash   7-52  6-85 

Water   3*90  7-06 

the  albuminoids  being  equal  to  21*42  and  22*30  per  cent, 
respectively  in  the  tAvo  varieties. 

In  the  manufacture  of  the  oil  the  seeds  are  generally 
pressed  three  times :  twice  cold  and  the  third  time  warm.  In 
Calcutta,  where  the  seeds  are  only  pressed  twice,  the  average 
yield  is — 

1st  pressing  of  fine  oil  36  per  cent. 

2nd      „       „  ordinary  oil  11  „ 
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The  oil-cake  has  the  following  composition  : — 

Water   8-25 

Fat    7-63 

Non-nitrogenous  matter,   40*90 

Albumenoids  containing  5*25 

per  cent,  nitrogen    32*82 

Ash    10*40  {Bramit.y 

For  further  information   on  Sesame  oil   we   would  refer 
the  reader  to  Vol.  II.  of  Allen's  Commercial  Organic  Analysis, 
and  to  Brannt's  work  on  Oils  and  Fats.    The  authors  of  the 
Fharmacographia  say  : — "  The  oil  is  a  mixture  of  olein,  stearin^ 
and  other  compounds  of  glycerin  with  acids  of  the  fatty  series. 
"We  prepared  with  it  in  the  usual  way  a  lead  plaster,  and  treated 
the  latter  with  ether  in  order  to  remove  the  oleate  of  lead. 
The  solution  was  then  decomposed  by  sulphuretted  hydrogen 
evaporated  and  exposed  to  hyponitric  vapours.    By  this  process 
we  obtained  72*6  per  cent,  of  Elaidic  acid.  The  specimen  of 
Sesame  oil  prepared  by  ourselves,  consequently,  contained  76*0 
per  cent,  of  olein,  inasmuch  as  it  must  be  supposed  to  be  present 
in  the  form  of  triolein.    In  commercial  oils  the  amount  of 
olein  is  certainly  not  constant. 

"As  to  the  solid  part  of  the  oil,  we  succeeded  in  removing 
fatty  acids,  freely  melting  after  repeated  crystallizations  at 
67'  C,  which  may  consist  of  stearic  acid  mixed  with  one  or 
more  of  the  allied  homologous  acids  as  palmitic  and  myristic. 
By  precipitating  with  acetate  of  magnesium,  as  proposed  by 
Ileintz,  we  finally  isolated  acids  melting  at  52*5  to  53°,  62  to 
63°,  and  69*2°  which  correspond  to  myristic,  palmitic,  and 
stearic  acids. 

"  The  small  proportion  of  solid  matter  which  separates  from 
the  oil  on  congelation  cannot  be  removed  by  pressure,  for  even 
at  many  degrees  below  the  freezing  point  it  remains  as  a  soft 
magma ;  in  this  respect  Sesame  oil  differs  from  that  of  olive. 

"  Sesame  oil  contains  an  extremely  small  quantity  of  a  sub- 
stance, perhaps  resinoid,  which  has  not  yet  been  isolated.  It 
may  be  obtained  in  solution  by  repeatedly  shaking  five  volumes 
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of  the  oil  with  one  of  glacial  acetic  acid.    If  a  cold  mixture 
of  equal  weights  of  sulphuric  and  nitric  acids  is  added  in  like 
volume,  the  acetic  solution  acquires  a  greenish  yellow  hue. 
The  same  experiment  being  made  with  sjairit  of  wine  substi- 
tuted for  acetic  acid,  the  mixture  assumes  a  blue  colour,  quickly 
changing  to  greenish  yellow.    The  oil  itself  being  gently 
shaken  with  sulphuric  and  nitric  acids  takes  a  fine  green  hue, 
as  shown  in  1852  by  Behrens,  who  at  the  same  time  pointed 
out  that  no  other  oil  exhibits  this  reaction.    It  takes  place 
even  with  the  bleached  and  perfectly  colourless  oil.    Sesame  oil 
added  to  other  oils,  if  to  a  larger  extent  than  10  per  cent.,  may 
be  recognised  by  this  test.    The  reaction  ought  to  be  observed 
with  small  quantities,  say  1  gram,  of  the  oil  and  1  gram,  of 
the  acid  mixture  previously  cooled." 

J.  F.  Tocher  recommends  the  use  of  hydrochloric  acid  with  a 
little  pja'ogallol  for  detecting  the  presence  of  Sesame  oil ; 
14  parts  of  the  acid  and  1  part  of  pyrogallol  are  to  be  placed 
with  an  equal  proportion  of  the  oil  to  be  tested  in  a  test  tube, 
which  is  corked  and  well  shaken.   The  tube  is  then  to  be  allowed 
to  stand  for  five  minutes,  when,  the  upper  layer  of  oil  having 
been  removed  by  a  pij)ette,  the  acid  solution  is  boiled  for  five 
minutes.    If  Sesame  oil  is  present,  it  will  show  a  purple  colour 
when  viewed  by  transmitted  Kght,  and  a  blue  colour  by  reflect- 
ed light ;  the  latter  colour  is  best  observed  when  the  fluid  is 
poured  into  a  porcelain  capsule.    After  a  time  a  slight  blue 
precipitate  is  thrown  down.    Olive  oil  tested  with  this  re-agent 
afilorded  a  faint  yellowish  colour,  almond,  groundnut  and  rape 
oils  no  colour,  and  cotton-seed  oil  a  very  pale  red.    An  admix- 
ture of  1  to  2  per  cent,  of  Sesame  oil  with  olive  oil  may  thus  be 
detected. 

The  substance  obtained  by  Fliickiger  on  shaking  Sesame  oil 
with  acetic  acid  has  also  been  investigated  by  Tocher ;  he  found 
it  to  be  best  obtained  by  using  7  volumes  of  acetic  acid  to  10 
volumes  of  oil.  After  removal  of  the  acid  a  brown  trans^^arent 
gelatinous  residue  was  left,  which,  upon  agitation  with  weak 
potash  solution  and  rest  for  twelve  hours,  afforded  a  dcposil. 
which;  after  being  weU  washed  with  distilled  water,  was  boiled 
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witli  hydrochloric  acid,  collected  on  a  filter,  thoroughly  washed 
to  free  it  from  acid,  and  dried  over  a  water  bath.  It  was  then 
soluble  in  alcohol  and  crystallized  on  cooling  from  its  alcoholic 
solution  in  long  needles  melting  at  117 — 118°  C.  The  needles 
were  soluble  in  benzene,  oil  of  turpentine,  bisulphide  of  carbon, 
chloroform,  and  glacial  acetic  acid,  but  insoluble  in  water,  alka- 
line solutions,  and  hydrochloric  acid.  They  were  neutral  to 
test  paper,  and  gave  no  colour  reaction  with  the  hydrochloric 
acid  and  pyrogallol  solution,  showing  that  this  reaction  is  due 
to  another  principle  in  the  oil  which  has  not  yet  been  isolated. 
{Pharin.  Journ.,  Jan,  24th,  1891,) 

Sesame  oil  extracted  by  ether  has  a  sp.  gr.  of  0*919  at  23°  C. 

Commerce. — Sesamum  is  commonly  cultivated  in  India ;  there 
are  two  varieties,  the  black-seeded  and  the  white-seeded;  the 
former  being  generally  known  as  til,  and  the  latter  as  tili. 
Til  ripens  rather  later  than  vili,  and  is  more  commonly  grown, 
mixed  with  high  crops,  such  as  Sorghum  vulgare,  while  tili  does 
best  when  mixed  with  cotton.  Tili  oil  is  preferred  of  the  two 
for  human  consumption.    {Diithie  and  Fuller.) 

The  quantity  of  seed  shipped  from  British  India  in  the  year 
1871-72  was  565,854  cwts.,  of  which  France  took  no  less  than 
495,414  cwts.  In  1881-82^  the  exports  from  Bombay  alone 
were  994,120  cwts.,  valued  at  Rs.  64,84,475.  France  continued 
to  take  about  4-6ths  of  the  total  exports.  Besides  this,  105,344 
gals,  of  oil,  value  Rs.  1,12,122,  were  exported  to  Eastern  ports. 
In  1884-85,  the  exports  fr  om  the  whole  of  India  were  2,654 
thousand  cwts.,  and  in  1887-88,  137  thousand  tons,  but  in 
1888-89  the  exports  fell  to  77  thousand  tons.  This  fall  was 
probably  due  to  an  unfavourable  season.  No  statistics  of  the 
consumption  of  the  oil  in  India  are  available.  It  must  bo 
enormous,  as  Sesame  oil  is  the  food  oil  of  all  who  can  afford  it. 

PEDALIUM  MUREX,  Linn. 

Fig. — Burm.  Fl.  Incl,  t.  45,/.  2;  Odrtn.  Fruct.  i.,t.  58; 
Wight  Ic.,  t.  1615;  Eheecle  Hort.  Mai.  x.,  72. 

Hab. — Dcccan  Peninsula,  Ceylon.  The  leaves  and  fruit. 
IH.-5 


34 


PEDALINEjE. 


Vernacular. — Bara-gokliru  {Hind.,  Beng.),  Peru-nerunji 
[Tarn.),  Pedda-palleru  {Tel.),  Kattu-nerinnii  {Mai),  Anne- 
galii-gida  {Oan.),  Kadva-gokhru  {Guz),  Karonta,  Ublia-gokhru, 
Malvi-gokhru  {Mar.), 

History,  Uses,  &C.'— -This  plant  docs  not  appear  to 
have  been  used  medicinally  by  the  ancient  Hindus,  nor  do 
we  know  of  any  Sanskrit  name  for  it.  It  is  supposed  by 
Dr.  Moodin  SheriS  to  be  the  Farld-butl  (herb  Farid),  the  plant 
upon  which  Shaik  Farid-ed-din  Shakar  Ganj,*  a  Mahometan 
ascetic  and  poet,  sustained  life  while  he  acquired  the  everlasting 
treasure  of  knowledge  (Granj-i-la-yaz41-i-raaarif ).  The  follow- 
ing quatrain  is  attributed  to  him  : — 

Shabnisfc  keh  khun-i-dil-i-ghamnak  nankht.  | 

Buzi  neh  keh  abru-i-man  pak  naiikht,  || 
Ynk  sharbat-i-ab-i-klmsih  nakhurdam  hameh  'umr.  ] 

Kan  niz  z'rah-i-dideh  bar  khak  nankht.  || 

By  niglit  I  am  consumed  with  grief, 

By  day  I  am  overwhelmed  with  shame, 
No  drop  of  sweet  water  passes  my  lips, 

But  it  pours  in  tears  from  my  eyes. 

P.  Murex  is  the  Caca-mullu  of  Rheede,  who  states  that  the 
powdered  leaves  are  given  in  two- drachm  doses  with  milk  and 
sugar  in  gonorrhoea  and  gonorrhoeal  rheumatism.  The  fresh 
plant  agitated  in  water  or  milk  renders  it  gelatinous  without 
materially  altering  its  taste,  colour  or  odour.  This  thickening 
disappears  after  some  hours.  A  watery  infusion  of  this  kind 
sweetened  with  sugar  is  a  favourite  and  excellent  demulcent  in 
acute  gonorrhoea.  The  dried  fruit  is  the  Bara-gokhra  or 
"great  Q-okhru"  of  the  shops^  and  a  decoction  of  it  is  used 
when  the  fresh  plant  is  not  obtainable.  In  the  Concan  a 
Paushtik,   or   "  strengthening   medicine,"   is   made   of  the 

*  Sliakarganj  or  "  sugar  store."    Poison  in  his  mouth  became  sugar — 

His  shrine  is  at  Pak-pattan,  or  the  Ferry  of  the  Pure;  be  died  A.  H.  664, 
ninety-five  years  of  age.  Pak-pattan  is  in  the  Panjdb,  between  Bflhwnlpur 
and  Firiizpur,  in  the  Sutlej  Valley. 
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powdered  fruit  with  ghi,  sugar,  and  spices;  it  is  taken  with 
milk. 

Dr.  Emerson  has  observed  that  the  juice  is  used  as  a  local 
application  to  aphthae. 

F.  Murex  must  not  be  confounded  with  the  great  Gokhru  or 
Hasak  of  Mahometan  medical  writers,  which  is  Xanthium 
Stmmarium. 

European  writers  upon  Indian  drugs  bear  evidence  to  the 
correctness  of  the  native  estimate  of  the  medicinal  value  of 
Gokhru,  and  it  has  lately  been  introduced  into  European  practice 
as  a  remedv  for  nocturnal  seminal  emissions,  incontinence  of 
urine  and  impotence,  {Vractitiomr ,  XVII.,  381.)  It  has  been 
given  in  an  infusion  of  1  oz.  of  the  fruit  to  1  pint  of  boiling 
distiUed  water,  this  qviantity  being  taken  daily. 

Description. — A  spreading,  low  succulent  plant  with  oval, 
dentate,  obtusely  pointed  leaves;  pedicels  axillary,  1-flowered, 
shorter  than  the  petiole,  1  to  2,  or  more  dark-brown  glandular 
bodies  situated  near  the  axils;  flowers  yellow;  tube  of  corolla 
about  1  inch  long ;  fruit  pendulous,  about  \  an  inch  long,  and 
i  inch  in  diameter  at  the  base,  4 -angled,  with  a  straight 
spine  at  the  base  of  each  angular  ridge ;  above  the  spines  is  a 
narrow  portion  which  is  inserted  into  the  5 -clawed  calyx  ; 
when  dry  the  fruit  is  corky,  it  is  divided  into  two  cells ;  the 
seeds  are  elongated,  narrow,  and  four  in  number.  The  young- 
branches,  petioles,  under-surface  of  leaves  and  immature  cap- 
sules have  a  frosted  appearance,  which  is  due  to  the  presence  of 
numerous  small,  sessile,  brilliant,  crystalline,  4  to  5 -partite 
glands.  The  substance  of  the  fruit  consists,  in  great  part,  of 
dense  fibro- vascular  tissue,  forming  a  kind  of  4-winged  nut ; 
the  corky  part  consists  of  delicate  cellular  tissue ;  when  fresh 
it  is  green  and  succulent.  The  fresh  plant  has  a  peculiar  dis- 
agreeable musky  odour.  Simple  agitation  of  the  young 
branches  in  water,  without  anj'-  crushing,  produces  a  viscid 
mucilage  like  white  of  egg.  We  find  from  experiment  that 
the  glandular  crystalline  bodies  described  above  are  the  source 
of  the  mucilage;  if  they  are  gently  scraped  from  the  under-' 
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surface  of  the  leaf  and  mixed  with  water,  the  viscidity  is  at 
once  produced.  The  mucilage  has  a  faint  peculiar  taste,  but  is 
not  disagreeable. 

Chemical  composition. — The  fruits  contain  a  greenish-coloured 
fat,  a  small  quantity  of  resin,  and  an  alkaloid  in  the  alcoholic 
extract.  The  mucilage  separated  by  water  is  precipitated  by 
acetate  of  lead  solution  and  alcohol,  and  in  these  respects 
resembles  the  mucilage  of  gum  arabic.  The  ash  of  the  air- 
dried  fruit  amounts  to  5'43  per  cent. 

Martynia  diandra,  Glox.  Bat.  Rep.  575,  "tiger's  claw  " 
or  "devil's  claw,"  is  a  native  of  Mexico,  but  has  become  quite 
naturalized  in  India,  making  its  appearance  on  waste  ground 
during  the  rainy  season. 

The  plant  is  herbaceous,  has  large  cordate  leaves,  and  hand- 
some flowers  like  those  of  Sesame.  The  fruit  is  a  green  fleshy 
capsule  which  contains  a  hard,  black,  woody,  wrinkled  nut 
with  two  anterior  hooks,  having  something  the  appearance  of  a 
beetle.  The  natives  liken  it  to  a  scorpion,  hence  the  names 
Vinchu  and  Vichhida ;  they  suppose  it  to  have  a  curative  effect 
upon  the  sting  of  that  reptile,  the  nut  being  rubbed  down  with 
water  and  applied  to  the  injured  part.    It  is  sold  in  the  shops. 

ACANTHACEiE. 

HYGROPHILA  SPINOSA,  T.  And. 
Fig. —  Wi(jht  Ic,  t.  449;  Meede,  HoH.  Mai.  ii.,  t.  45. 
Hab. — Throughout  India.    The  plant  and  seeds. 

Vernacular. — Tdlmakhdra,  Tdlmakhana  (ITiiid.),  Kuliakhiira 
{Beng.)i  Kolista,  Kolsunda  {3Iar.),  Ekharo  {Guz.),  Kulugolike, 
Kolavalike  (Can.),  Nirmulli  [Tarn.),  Nirugobbi  {Tel.),  Vayal- 
chulli  {Mai.). 

History,  Uses,  &C.  — This  plant  beai-s  the  Sanskrit  names 
of  Ikshura,  Ksliura,  Ikshugaudha,  and  Kokilaksha^  "  having 
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eyes  like  the  Kokila,  or  Indian  Cuckoo.",  The  blue  flowers  are 
used  in  the  Ldkholi  ceremony,  which  is  an  offering  to  Mahadeva 
of  a  lakh  each  (100,000)  of  the  five  grains  (  ),  and  a  lakh 

each  of  a  number  of  different  flowers.    Counting  these  occupies 
the  women  of  the  house  for  about  a  month.    As  a  medicine  the 
Hindus  consider  5^.  spinosa  to  be  cooling,  diuretic,  and  strengthen- 
in  o-  ;  the  root,  seeds,  and  ashes  of  the  plant  are  in  general  use, 
and  are  prescribed  in  hepatic  obstruction  with  dropsy,  rheuma- 
tism, and  urinary  affections.    The  seeds  are  one  of  the  Pancha- 
vija,  or  "five  seeds,"  the  others  being  those  of  Celastrus,  Fenu- 
greek, Ajwan,  and  Cumin.    There  are,  however,  several  other 
sets  of  five  seeds.    Mahometan  writers  mention  the  use  of  the 
plant  for  the  same  purposes,  and  also  its  external  application  in 
rheumatism,  but  they  notice  more  especially  the  use  of  the  seeds 
as  an  aphrodisiac  given  either  with  sugar,  milk  or  wine  in  doses 
of  from  one  to  three  dirhems.    Ainslie,  speaking  of  this  plant, 
say : — "  This  root,  which  has  got  its  Tamool  name  from  growing 
near  water,  is  supposed  to  have  virtues  similar  to  those  of  the 
M.ooVti.Q-Y2iyr  [Solanum  indmim,  Linn.)  already  mentioned.  The 
plant  is  the  Bahel-schuUi  of  Rheede,  who  tells  us  that  on  the 
Malabar  Coast  a  decoction  of  the  root  is  considered  as  diuretic 
and  given  in  dropsical  cases  and  gravelish  affections ;  the  dose 
is  about  half  a  teacupful  twice  daily.    The  species  in  ques- 
tion is  a  native  of  the  Western  Coast  of  India,  whence  the 
root  is  brought  across  the  peninsula  to  the  medicine  bazars  of 
the  Carnatic.    Our  article  is  called  Katu-irki  by  the  Cingalese." 
[Mat.  Incl.,  II.,  p.  236.)    In  the  Phannacopceia  of  India  several 
European  contributors  bear  testimony  to  the  diuretic  properties 
of  the  plant,  but  no  mention  is  made  of  the  use  of  the  seeds  as 
an  aphrodisiac  and  diuretic."  In  Bombay  they  are  very  gener- 
ally used  and  are  to  be  found  in  every  druggist's  shop. 

Description. — Roots  often  biennial,  tapering,  with  numer- 
ous rootlets ;  stems  herbaceous,  ascending  or  erect,  ramous, 
jointed,  a  little  flattened,  hairy,  from  2  to  3  feet  high ;  branches 
opposite,  like  the  stem,  and  also  nearly  erect;  leaves  an  exterior, 
opposite,  sessile  pair  at  each  joint,  within  these  and  subalternate 
with  the  spines,  several  small  ones  in  a  verticel :  all  are  linear- 
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lanceolate,  margins  often  revolute,  hairy,  almost  bristly,  size 
various ;  spines  6  in  each  verticel,  between  the  leaves  and  flowers, 
awl-shaped,  spreading  and  a  little  recurved;  flowers  verticelled, 
numerous,  sessile,  large,  of  a  bright  blue ;  bracts  lanceolate, 
margins  and  outside  bristly ;  calyx  of  two  pairs  of  nearly  equal 
leaflets,  clothed  with  soft  hair ;  corol  2-lipped,  lips  nearly  equal ; 
upper  2-parted,  with  the  division  emarginate,  the  under  one 
3-parted,  with  the  division  also  emarginate,  in  the  under  a 
coloured  body  Kke  a  large  oblong  anther ;  filaments  connected 
at  the  base,  second  pau'  larger  than  usual  in  the  genus ;  anthers 
sagittate ;  stigma  subulate,  involute,,  with  a  fissure  on  the  upper 
side.  [Roxh.)  The  seeds  are  small  and  flattish,  of  irregular  form 
and  brown  colour,  the  largest  -^-^  of  an  inch  long  and  broad. 
When  placed  in  the  mouth  they  immediately  become  coated 
with  a  large  quantity  of  extremely  tenacious  mucilage,  which 
adheres  to  the  tongue  and  palate  and  is  of  rather  agreeable 
flavour. 

Microscopic  structure. — When  a  section  of  the  seed  is  placed 
under  the  microscope  with  a  drop  of  water  the  development  of 
the  mucus  may  be  observed.  It  appears  to  spring  in  filaments 
from  the  columnar  cells  of  the  testa ;  these  spread  rapidh^  in 
every  direction  and  form  a  network  which  resembles  the  growth 
of  some  of  the  lower  forms  of  algae;  it  does  not  dissolve  when 
much  water  is  added. 

Chemical  composition. — The  roots  with  the  lower  portion  of 
the  stems  were  air-dried,  contused,  and  exhausted  with  80  per 
cent,  alcohol.  On  concentrating  the  tincture,  white  cauliflower- 
like masses  separated.  After  the  whole  of  the  alcohol  had  been 
evaporated  off,  the  extract,  which  had  a  very  strong  acid 
reaction,  was  mixed  with  water  and  agitated  with  petroleum 
ether,  then  with  ether,  and  finally,  after  having  been 
rendered  alkaline,  re-agitated  with  ether.  The  petroleum  ether 
solution  on  evaporation  left  a  crystalline  residue,  partly  in 
the  form  of  white  cauliflower-like  nodules,  and  a  crystalline 
deposit  on  the  sides  of  the  dish.  Examined  microscopically, 
both  the  nodules  and  the  deposit  were  seen  to  consist  of 
rod-shaped  crystals,     After    repeated   crj'stallization  from 
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alcohol,  and  pressing  the  crystals  between  blotting  paper,  by 
which  much  colouring  matter  and  a  trace  of  oil  was  separated, 
the  residue,  which  was  nearly  white,  possessed  the  following 
properties : — On  being  heated  between  watch-glasses  it  melted 
into  an  amber-coloured  fluid,  and  after  the  lapse  of  some  hours 
the  glasses  were  filled  with  a  white,  wool-like  sublimate.  In 
water  the  principle  Was  insoluble,  and  it  was  not  acted  upon  by 
ammonia  or  dilate  sodium  hydrate.    In  concentrated  sulphuric 
acid  it  dissolved  with  a  yellow  coloration,  and  on  dilution  the 
solution  became  .milky.    On  gently  heating  the  sulphuric  acid 
solution  and  then  diluting  with  water,  a  pinkish  turbid  fluid 
resulted;   when   chloroform  was  agitated  with  this  fluid  it 
became  coloured  either  pink,  violet,  greenish  or  even  blue,  the 
tint  appearing  to  depend  on  the  degree  of  heat  applied  to  the  acid 
solution  before  dilution  with  water.'  The  principle  dissolved 
in  chloroform,  and  the  solution  when  agitated  with  an  equal 
volume  of  concentrated  sulphuric  acid,  failed  to  give  the  colour 
reaction  in  the  chloroform  layer  for  cholesterin,  but  the  sulphuric 
acid  stratum  exhibited  a  very  marked  green  fluorescence. 

Evaporated  to  dryness  with  nitric  acid  a  yellow  residue  was 
left,  which,  on  the  addition  of  ammonia,  became  of  an  orange- 
yellow  colour,  but  without  any  trace  of  redness.  When  the 
solid  principle  was  evaporated  to  dryness  with  HCl  and  ferric 
chloride,  it  was  difficult  to  say  what  colour  the  residue  was. 
The  test,  however,  applied  as  described  by  C.  Forti  {Sta^.  Sperim, 
A(jri.  Ital.  18,  580),  by  first  dissolving  the  principle  in  chloro- 
form, adding  a  little  strong  ferric  chloride  and  concentrated 
hydrochloric  acid,  and  evaporating  to  dryness,  left  a  dark- 
coloured  residue ;  this,  when  dry  and  cold,  was  treated  with 
chloroform  and  gently  warmed,  when  a  fine  violet-coloured 
solution  was  afforded.  The  acid  ethereal  extract  contained 
yellow  colouring  matter  and  possessed  an  aromatic  odour.  The 
alkaline  ethereal  extract  contained  a  principle  which  afforded  in 
a  marked  degree  alkaloidal  reactions,  but  we  failed  to  obtain 
any  special  colour  tests. 

The  seeds  are  glutinous,  besides  being  mucilaginous.  They 
contain  4-92  per  cent,  of  nitrogen,  which  is  equivalent  to  31-14 
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per  cent,  of  albuminoids,  traces  of  an  alkaloid,  and  23  per  cent, 
of  a  yellow  fixed  oil.  The  mucilage  is  not  affected  by  ferric 
chloride,  plumbic  acetate^  or  by  two  volumes  of  alcohol. 

Commerce. — The  seeds  are  kept  by  all  druggists.  Value  Rs.  6 
per  maund  of  37^  lbs.  The  root  is  an  article  of  commerce  in 
Southern  India ;  elsewhere  it  is  generally  supplied  by  tlie 
herbalists. 

Several  species  of  Strobilanthes  yield  stems  as  thick  as  a 
walking-stick  and  quite  straight,  which  are  used,  like  bamboos, 
in  the  construction  of  mud  walls  and  fences.  The  aromatic 
flower  spikes  of  some  of  these  plants  are  used  as  a  rustic 
medicine  by  the  natives.  The  bark  of  8.  callosus,  Nees,  with  an 
equal  quantity  of  Undi  bark  [Calophyllum  inophyllum) ,  is  used 
in  Western  India  as  a  fomentation  in  tenesmus  ;  the  bark-juice, 
with  an  equal  quantity  of  Maka- juice  [Eclipta  alba),  boiled  to 
one-half,  is  mixed  with  old  Sesamum  oil^  a  few  peppercorns 
and  ginger,  heated  and  applied  in  parotitis ;  equal  parts  of  tke 
juice  of  the  flowers  and  of  those  of  RcCndia  dumetorum  are  used 
as  an  application  to  bruises. 

The  flower  spikes  of  this  plant  resemble  hops  in  shape  and 
size,  and  are  covered  with  a  viscid  resinous  exudation  called  Mel, 
having  a  musky  and  resinous  odour. 

BLEPHARIS  EDULIS,  Fcrs. 
¥\g,  —  Burm.  Fl.  Ind.,  t.  42;  Delile  Fl.  JEg.,  t.  33,/.  3. 
Hab. — Punjab,  Sind,  Persia.    The  seeds. 
Vernacular. — Utanjan  {Lid.  Bazars). 

History,  Uses,  &C. — Under  the  local  name  of  Utanjan 
and  the  Persian  name  Anjurah,  an  Acanthaceous  seed  is  sold  in 
the  Indian  bazars.  From  an  examination  of  the  capsules 
which  are  sometimes  found  mixed  with  the  seeds,  there  would 
appear  to  be  little  doubt  that  they  are  those  of  the  plant  placed 
at  the  head  of  this  article.  Utanjan  is  a  standard  native  remedy 
and  is  universally  kept  in  the  druggists'  shops.    The  author  of 
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the  Makhzan-el-Adwiya  (article  Anjurah)  gives  us  the  follow- 
ing account  of  it,  from  which  it  would  appear  that  the  true 
Anjurah  is  the  Urtica  j)>'^»m.  of  Matthiolus  {U.  pilulifera. 
Linn.),*  and  that  the  seeds  now  in  use  in  India  have  somehow 
come  to  take  the  place  of  the  genuine  article.  He  says 
"  Anjurah  is  a  Persian  word  ;  it  is  the  Kariz  of  the  Arabs,  the 
Kurnah  of  Shiraz,  the  Kajit  of  the  Turks,  the  Utanjan  of  the 
Indians,  the  Urtikparim  of  Latin  writers,  and  the  Harkitah  of 
Gilau.  The  plant  has  numerous  serrate  leaves,  which  are  armed 
with  prickles,  the  stem  is  still  more  prickly  ;  when  it  comes  in 
contact  with  the  body  it  causes  redness,  burning,  and  itching. 
The  flowers  are  yellow.  The  seeds  smooth  and  shining,  flattened, 
of  a  brownish  colour,  larger  than  those  of  Sesamura,  and  alto- 
gether not  unlike  linseed.  They  are  the  oflacinal  part,  and  if 
good  should  be  heavy  and  of  a  brown  colour,'^  Medicinally 
they  are  considered  to  be  attenuant,  resolvent,  diuretic,  aphro- 
disiac, expectorant,  and  deobstruent.f 

Description. — The  Utanjan  of  the  Indian  shops  consists 
of  the  seeds  mixed  with  a  variable  proportion  of  broken  pieces 
of  the  capsule  and  a  few  entire  fruits.  The  latter  are  mitre- 
shaped,  about  of  an  inch  long  and  -/q  broad,  laterally 
compressed,  sides  furrowed,  surface  polished,  of  a  chestnut 
colour;  capsule  2-celled,  2-seeded;  seeds  heart-shaped,  flat, 
covered  with  long,  coarse  hairs ;  when  soaked  in  water  the  hairs 
disintegrate  and  produce  a  large  quantity  of  viscid  mucilage. 

Microscopic  structure. — Each  hair  is  made  up  of  several 
columnar  cells,  each  of  which  contains  a  spiral  fibre,  which 
upon  the  solution  of  the  cell  wall  uncoils  and  imparts  an 
unusual  stringiness  to  the  mucilage. 

Chemical  composition. — The  bitter  principle  of  the  seeds  is  a 
white  crystalline  body  soluble  in  water,  amy  lie  and  ethylic 
alcohol,  but  insoluble  in  ether  and  petroleum  ether.    It  gives 

*The  Roman  Nettle,  TJrlica  prima,  Matth.  Valgr.  v.  2,  469.  It  has 
hrovvn  polished  seeds. 

tConf.  Dios.  iv.,  89.  Trepl  aKn\v(\»i<;,  also  Galon  :   thev  reooinmend  it  as 
expectorant. 
III.— 6 
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a  reddish  colour  with  sulphuric  acid,  green  at  the  margin  if 
impure,  and  is  best  distinguished  by  the  fine  violet  colour  itb 
solutions  impart  when  brought  into  contact  with  ferric  salts. 
With  H-SO*  and  K'^CE^O^  an  agreeable  odour  of  salicylous 
acid  is  evolved.  It  is  associated  with  a  substance  which 
reduces  Fehling's  solution.  Another  white  crystalline  principle 
is  present  in  the  seeds  which  is  not  bitter,  and  does  not  give 
colour  reactions  with  sulphuric  acid  and  ferric  salts.  The 
latter  crystals  melted  on  the  surface  of  heated  mercury  at  225°. 
The  aqueous  extract  of  the  seeds  contained  much  mucilage  and 
vegetable  albumen.    The  ash  amounted  to  7'1  per  cent. 

Commerce. — TJtanjan  is  imported  into  Bombay  from  Egypt. 
Value  Rs.  1^  per  lb.  In  Sind  and  Northern  India  it  is  collected 
locally. 

ACANTHUS  ILICIFOLIUS, 

Fig.  —  Bheede,  Hori.  Mai.  ii.,  t.  48.  Holly-leaved  Acanthus 
(Eng.). 

Hab. — Sea  Coasts  of  Malabar,  Ceylon,  and  the  Sunder- 
bunds.    The  plant  and  root. 

Vernacular. — Harkdchkanta  (Hind.,  Beng.)ylSlarindi  {Mar.), 
Moranna  {Goa.),  Paina-schulli  [Mai.). 

History,  Uses,  &C. — Roxburgh  states  that  the  Sanskrit 
name  of  this  plant  is  Harikasa,  but  we  cannot  find  any  plant 
bearing  this  name  mentioned  by  Hindu  medical  writers. 

Ainslie  calls  the  plant  "  Holly-leaved  Acanthus,"  and  says 
that  Rheede  mentions  the  use  of  the  tender  shoots  and  leaves 
ground  small  and  soaked  in  water  as  an  application  to  snake- 
bites. Bontius  commends  its  expectorant  qualities.  It  is  a 
plant  in  great  request  among  the  Siamese  and  Cochin- Chinese, 
and  is  called  by  the  latter  Cay-o-ro,  who  consider  the  roots  to  be 
cordial  and  attenuant,  and  useful  in  paralysis  and  asthma. 
{Flora,  Cochin  Chin.,  Vol.  II.,  p.  375.)  In  the  Concan  a  decoc- 
tion of  the  plant  with  sugar-candy  and  cumin  is  given  in 
dyspepsia  with  acid  eructations.    In  Goa  the  leaves  which 
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abound  in  mucilage,  are  used  as  an  emollient  fomentation  in 
rheumatism  and  neuralgia. 

Description. — A  common  shrub  in  and  on  the  edges  of 
salt  or  brackish  lakes,  marshes,  &c.  Roots  ramous,  stems  many, 
erect ;  branches  few,  bark  smooth,;  prickles  stipulary,  four-fold, 
short,  but  very  sharp.  Leaves  opposite,  short-petioled,  oblong, 
scolloped,,  waved,  spinous,  dentate,  polished  on  both  sides, 
of  a  firm  texture,,  from  f oua*  to  six  inches  long,  and  about  two 
broad.  Spikes  generally  terminal,  sometimes  axillary,  erect. 
Flowers-  solitary,,  opposite,  large,  blue,  inodorous.  Capsule 
oblong,  ovate,  smooth,  size  of  an  acorn,  2-celled,  2-valved. 
Seeds  two  in.  each  cell,,  obliquely  cordate,  compressed. 
(Roxburgh)  ^ 

Chemical  omiposifi'on.. — The  powdered  leaves  yielded  to  ether 
a  q[uantity  of  fatty  matter  coloured  strongly  with  chlorophyll 
and  some  soft  resihs..  Alcohol  removed  more  resin,  an,  organic 
acid,  and  &  bitter  alkaloid..  The  alkaloid  gave  a  reddish-brown 
colour  with  sulphuric  acid,  and  wa&  precipitated  from  its 
solutions  by  the  usual  reagents,  including  the  volatile  and  fixed 
alkalies.  Some  soluble  saline  matter  was  present  in  the 
extracts  of  the  leaves,,  and  contributed  largely  to  the  16*4  per 
cent,  of  total  ash  obtained  from  the  air-dried  leaves. 

BARLERIA  PRIONITIS,  Linn. 

Fig. — R/ieede,  Hort.  JIal.  ix.,t.  41;  Wight  Ic,  4,52  ;  Humph. 
Herb.  Amb,  vii.i  13. 

Hab. — Tropical  India.    The  plant. 

Vernacular. — Jhinti,  Katsareya  {Hind.),  Kantajati  {Beng.), 
Vajradanti,  Kalsunda,  Pivala-koranta  {Mar.),  Shemmulli,  Yara- 
mulli  [Tarn.),  Millu-govinda  (Te/.);,Kanta-shelio((TW2!.),  Goratige, 
Gorati  {Can.). 

History,  U  ses,  &C. — This  small  shrub  is  the  Kuranta, 
Kuruvaka  or  Kuravaka  of  the  Hindu  poets,  who  compare  its 
yellow  flowers  to  a  flash  of  lightning.    In  the  Gita  Govinda  the 
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jealous  Radlia  pictures  to  herself  the  absent  Hari  binding  them 
in  the  floating  locks  of  the  Gopis.  Other  Sanskrit  names  are 
Amlana,  Pitajhinta,  Mahasaha,  and  Kuruntaka.  Though  not 
mentioned  in  the  Nighantas,  its  medicinal  properties  appear  to 
be  very  generally  known ;  it  is  the  Coletta  Vaeila  of  Rheede, 
and  the  Mystrix  frutex  of  Rumph.ius. 

The  natives  apply  the  juice  of  the  leaves  to  their  feet  in  the 
rainy  season  to  harden  them,  and  thus  prevent  the  maceration 
and  cracking  of  the  sole  which  would  otherwise  occur.  Ainslie 
says  that  the  juice  of  the  leaves,  which  is  slightly  bitter  and 
acid,  is  a  favourite  medicine  of  the  Hindus  of  Lower  India  in 
those  catarrhal  affections  of  children  which  are  accompanied 
with  fever  and  much  phlegm  ;  it  is  generally  administered  in  a 
little  honey  or  sugar  and  water  in  the  quantity  of  two  table - 
spoonfuls  twice  daily.    {Materia  Indica,  II.,  p.  376.) 

In  the  Concan  the  dried  bark  is  given  in  whooping  cough , 
and  2  tolas  of  the  juice  of  the  fresh  bark  with  milk  in  anasarca. 
Dr.  Bidie  observes  that  it  actsas  a  diaphoretic  and  expect- 
orant. 

A  paste  is  made  of  the  root  which  is  applied  to  disperse  boils 
and  glandular  swellings,  and  a  medicated  oil,  made  by  boiling 
the  leaves  and  stems  with  sweet  oil  until  all  the  water  has  been 
driven  off,  is  used  as.  a  cleansing  aijplication  to  wounds. 

Description. — Stem  short,  erect;  branches  numerous, 
opposite,  erect,  round,  smooth  ;  the  whole  plant  two  or  three 
feet  high.  Thorns  axiUary,  generally  about  four,  straight, 
slender,  sharp.  Leaves  opposite,  decussate,  short-petioled, 
oblong,  somewhat  waved,  mucronate,  smooth.  Flowers  axillary, 
generally  solitary,  sessile,  large,  yellow.  Capsule  conical, 
2-seeded,  one  seed  in  each  cell.  Root  woody,  perennial,  with 
numerous  lateral  rigid  rootlets. 

Chemical  composition  . — With  the  exception  of  the  large  amount 
of  a  neutral  and  acid  resin  soluble  in  light  petroleum  ether, 
nothing  of  special  interest  was  detected :  there  was  no  trace  of 
any  alkaloidal  principle. 


ACANTHAQE^. 


45 


Barleria  noctiflora,  Linn.  Dr.  Mootooswamy  says 
that  in  Tanjore  a  decoction  of  this  plant  is  a  good  adjunct  to 
and  substitute  for  human  milk. 

The  following  plant  is  classed  by  the  natives  along  \yith  the 
Barlerias,  of  which  B,  cristata  and  several  other  species  appear 
to  be  iiicluded  by  the  Sanskrit  names  Kuruntaka,  Kuruvaka, 
and  Artagala.  In  Hindi  Jhinti  is  a  kind  of  general  name 
for  these  plants,  and  in  Marathi  Koranta  and  Aboli. 

Crossandra  undulsefolia,  Salish.  Bot.  Mag.  2186 ; 
Wight  Ic,  t.  461 ;  Bheeck,  Hort.  Mai.  ix.,  62,  is  a  native  of  the 
Deccan  Peninsula  and  Ceylon,  and  is  much  cultivated  about 
Hindu  temples  in  other  parts  of  India,  probably  on  account 
of  the  colour  of  the  flowers,  which  is  like  that  of  the  dress  of  the 
Bhikshu  or  penitent.  The  plant  bears  the  synonym  of  Priya- 
darsha,  "pleasant  to  look  at/'  and  the  flowers  are  much  worn 
by  Brahmin  women  in  the  hair.  The  capsules,  which  resemble 
grains  of  barley,  are  described  in  the  MaJdizan-el-Adwii/a  under 
the  Arabic  name  of  Asaba-el-usul  as  highly  aphrodisiac  ;  they 
afford  much  amusement  to  children  from  their  peculiarity  of 
suddenly  bursting  with  a  crack  when  moistened  and  projecting 
their  seeds. 

Daedalacanthus  roseus,  T.  And.,  a  native  of  Western 
India,  has  tuberous,  spindle-shaped  roots,  usually  ten  in 
number,  as  thick  as  a  quill,  several  inches  in  length  and  covered 
by  a  dark-brown  bark;  leaves  elliptic,  glabrous,  scabrous 
on  the  veins  beneath ;  spikes  axillary-peduncled,  imbricated ; 
bracts  oval,  somewhat  wedge-shaped,  acute,  ciliated,  with  long 
hairs,  reticulately  veined ;  tube  of  corolla  very  long  and  slender ; 
flowers  deep  blue,  turning  bright  red  as  they  fade.  The  root 
boiled  in  milk  is  a  popular  remedy  for  leucorrhoea  ;  dose  one 
drachm.  In  the  Southern  Concan  it  is  given  to  pregnant  cattle 
to  promote  the  growth  of  the  foetus.  The  Marathi  name  is 
Pasamuli,  "  having  ten  roots." 

Neuracanthus  sphaerostachyus,  Dah.  Hook.  Ic. 
Pi',  t.  835,  is  a  native  of  Western  India.    It  is  powdered  and 
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made  into  a  paste  which  is  used  to  cure  ringworm,  and  the  roots 
are  administered  in  that  form  of  indigestion  in  which  fatty  or 
saponaceous  grape-like  masses  are  observed  in  the  stools.  They 
resemble  Serpentaria  in  appearance,  but  may  be  distinguished 
by  the  thick  covering  of  white,  silky  hairs  upon  the  root  stock. 
The  roots  have  hardly  any  taste.  The  Marathi  name  is 
Ghosvel. 

ANDROGRAPHIS  PANICULATA,  jSTees. 

Fig. — Bentl.  and  Trim. ^  t.  197;  Wight  Ic,  t.  518;  R/ieede, 
Sort.  Mai.  ix.,  t.  56. 

Hab. — Throughout  India,  wild  or  cultivated.    The  herb. 

Vernacular. — Kiryat  {HimL),  Olen-kiraita  [Mar.),  Kalmeg 
(Beng.),  Shirat-kuchchi,  Nila-vembu  (Tarn.),  Nela-vemu  [Tel.), 
Nila-veppa  {Mai.),  Nela-bevinagida  {Can.),  Kiryato  {Guz.). 

History,  Uses,  &C. — Concerning  this  plant,  Dutt 
{Hindu  Mat.  Med.,  p.  216)  states  that  there  is  some  doubt 
regarding  its  Sanskrit  name.  He  says: — "A  plant  called 
Yavatikt^,  with  synonyms  of  Mahatikta,  Sankhini,  &c.,  is  said 
by  some  to  mean  this  herb,^  but  the  term  Mahatikta,  when 
occurring  in  Sanskrit  prescriptions,  is  usimlly  interpreted  as 
Melia  sempervirenSy  Sw.,*  and  Yavatikta  has  not  been  noted  me 
as  having  occurred  in  any  prescription,  so  that  I  am  inclined  to 
think  Andrographis  paniculata  was  not  used  in  Sanskrit  medi- 
cine. The  plant  is  well  known  in  Bengal  under  the  name  of 
Kalmeg,  and  is  the  principal  ingredient  of  a  domestic  medicine 
called  Alui,  which  is  given  to  infants  for  the  relief  of  griping, 
irregularity  of  the  bowels,  and  loss  of  appetite."  It  is  prepared 
in  the  following  manner : — Take  equal  parts  of  cumin, 
randhani  (fruit  of  Carum  Roxbitrghianmn) ,  aniseed,  cloves, 
capsules  of  greater  cardamoms,  and  pound  them  thoroughl}"  with 
the  expressed  juice  of  the  leaves  of  the  Kalmeg.  The  mass  thus 
prepared  is  divided  into  small  pills  and  dried  in  the  sun.  The 
dose  is  one  pill  rubbed  down  in  human  milk. 

*  M.  Azedarach,  Linn. 
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Both  Hindu  and  Mahometan  medical  writers  would  appear 
to  have  confounded  this  drug  with  chiretta.*  According  to 
Forskahl,  it  is  common  in  Arabia,  and  is  there  called  Wizr. 
(Forsk.  Flor.  Aeg.  Ar.,  CII.) 

Moodin  Sheriff  points  out  that  Cara  Caniram,  the  name  given 
to  this  plant  by  Rheede,  signifies  "Black  Strychnos  he  there- 
fore thinks  it  must  be  incorrect. 

Ainslie  speaks  of  the  plant  as  having  been  brought  to  the 
southern  parts  of  the  Indian  Peninsula  from  the  Isle  of 
France. 

Fluckiger  and  Hanbury  in  their  Pharmacographia  point  out 
that  it  has  been  wrongly  supposed  to  be  a  constituent  of  the 
famous  bitter  tincture  called  by  the  Portuguese  of  India  Droga 
amara.  In  the  Tharmacopoeia  of  India  it  has  been  made  official, 
and  directions  for  making  a  compoimd  infusion  and  compound 
tincture  are  given.  Quite  recently,  under  the  name  of  Halviva, 
which  appears  to  be  a  corruption  of  the  Bengali  word  ahii  or 
alvii  a  preparation  of  the  drug  has  been  advertised  in  England 
as  a  substitute  for  quinine.  The  herb  is  very  common  in  shady 
situations  as  a  weed  of  cultivation,  and  is  much  used  by  the  natives 
as  a  domestic  remedy  for  fever  in  combination  with  aromatics, 
especially  with  lemon-grass.  The  dose  of  the  dried  leaves  is 
about  ten  grains  combined  with  twenty  grains  of  black  pepper. 
In  the  Concan,  Kirait,  Ginger,  and  Dikamali  are  given  in  fever, 
f.  and  the  fresh  juice  with  black  pepper,  rock  salt^  and  Asafoetida 
in  colic.  In  the  chronic  febrile  condition  known  as  Bariktdp^ 
Kirait,  Ginger,  Picrorhiza  root,  wild  dates,  and  Conessi  bark  are 
infused  and  given  with  honey  every  mornin g.  A.  echioides, 
^ ees,  is  said  to  have  similar  medicinal  properties ;  it  is  the 
Peetumba  of  Eheede  (ix.,  46),  who  says  that  the  juice  is 
given  in  fever.  Haplanthus  verticillarls,  Nees,  and 
H.  tentaculatus,  Nees,  bear  the  name  of  Kala-ldrait 
m  Western  India,  and  are  used  medicinally.  The  Hindi 
name  for  these  two  plants  is  Kastula  and  the  Marathi 
Jh&nkara. 

*  The  name  Kiryat  is  loosely  applied  to  many  bitter  drugs. 
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Description. — Annual,  1  to  3  feet ;  stem  quadrangular, 
pointed,  smooth;  leaves  opposite,  on  short  petioles,  lanceolate, 
entire  upper  surface  dark-green  and  shining,  under  surface  paler 
and  finely  granular  :  they  vary  much  in  size,  but  the  larger  are 
usually  about  3  inches  in  length  and  1  inch  in  breadth  ;  calyx 
deeply  5 -cleft ;  corolla  bilabiate ;  lips  linear,  reflected,  upper 
one  3-toothed,  lower  one  2-toothed ;  flowers  remote,  alternate, 
on  long  petioles,  downy,  rose-coloui-ed,  or  white  streaked  with 
purple ;  capsules  erect,  somewhat  cylindrical ;  seeds  3  to  4  in 
each;  root  fusiform,  simple,  woody,  with  numerous  fine 
radicles. 

Chemical  composition. — According  to  the  authors  of  the 
Pharmacographia  : — "  The  aqueous  infusion  of  the  herb  exhibits 
a  slight  acid  reaction  and  has  an  intensely  bitter  taste,  which 
appears  due  to  an  indifferent,  non-basic  principle,  for  the  usual 
reagents  do  not  indicate  the  presence  of  an  alkaloid.  Tannic 
acid,  on  the  other  hand,  produces  an  abundant  precipitate,  a 
compound  of  itself  with  the  bitter  principle.  The  infusion  is 
but  little  altered  by  the  salts  of  iron ;  it  contains  a  considerable 
quantity  of  chloride  of  sodium." 

Commerce. — A.  paniculata  is  not  an  article  of  commerce,  but 
the  fresh  plant  is  sold  by  the  herbalists  and  gardeners. 

JUSTICIA. 

Several  species  of  Justiciaare  reputed  to  be  medicinal  amongst 
the  peasantry. 

Justicia  Gendarussa,  Linn.^  /.,  is  the  Vcdakodi  of 
Rheede  {Hort.  Mai.  ix.y  t.  42),  who  says  that  the  juice  with 
mustard  is  used  as  an  emetic  in  asthma,  and  a  bath  of  the  leaves 
in  rheumatism.  According  to  Louvet,  it  is  emetic  and  very 
efficient  in  the  colic  of  children.  In  Reunion  it  is  called 
"  Guerit  petit  coUque." 

Description. — In  gardens  it  is  usually  seen  in  a  stunted 
form,  as  it  is  kept  closely  cut ;  the  young  shoots  have  a  smooth 
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o-reen  or  purple  bark ;  from  the  joints,  which  are  somewhat 
tumid,  spring  secondary  shoots.  The  leaves  are  opposite,  short- 
petioled,  lanceolar,  obtuse,  frequently  a  little  scolloped,  smooth; 
nerve  and  A^eins  purple,  or  green,  according  to  the  variety,  from 
3  to  6  inches  long,  and  i  to  1  inch  broad;  spikes  terminal,  erect; 
flowers  dirty  white,  spotted  with  purple.  The  odour  of  the 
plant  when  crushed  is  ferny,  the  taste  peculiar,  and  not  dis- 
agreeable. 

Justicia  procumbens,  Linn.  Wight.  /<?.,  t.  1539,  a 
native  of  the  South  Deccan  and  Ceylon.  [  Vern. — Grhati-pitpapra 
(il/ar.),  Nereipoottie  (Jaw.)]  is  a  small  plant,  very  abundant 
in  the  rainy  season.  The  whole  herb  is  gathered  when  in  flower 
and  dried.  It  has  a  faintly  bitter  disagreeable  taste,  and  is  used 
as  a  substitute  for  Fumaria,  the  true  Pit-p^pra.  According  to 
Ainslie  the  juice  of  the  leaves  is  squeezed  into  the  eye  in  cases  of 
ophthalmia  (II.  246). 

Description. — Stem  procumbent,  diffuse;  leaves  lanceo- 
late-elliptic or  rounded,  glabrous  or  sparingly  hairy ;  spikes 
compressed,  slender  ;  calycine  segments  lanceolate,  membranous 
on  the  margin,  minutel}''  ciliated ;  bracts  of  the  same  shape  and 
shorter  than  the  calyx  ;  flowers  small,  pale  purple  ;  root  slender, 
long,  woody,  straight,  with  numerous  slender  stems  spreading 
from  the  crown.  The  bitterness  of  the  plant  is  due  to  an 
alkaloid. 

Justicia  picta,  BoxIj.  Bheede,  Hort.  Mai.  vi.,  t.  60;  Bot. 
^C'ff'y  t.  1870,  a  well-known  garden  shrub,  is  used  medicinally 
in  the  same  manner  as  Adhatoda  Vasica.  The  variegated  variety 
is  called  'White  Adulsa,'  and  the  dark-leaved  kind  'Black 
Adulsa';  the  first  is,  according  to  Rumphius  (vi.^  35),  used 
pounded  with  the  milk  of  the  cocoanut  to  reduce  swellings. 
Loureiro  states  that  the  leaves  are  emollient  and  resolvent,  and 
notices  their  use  as  a  cataplasm  to  inflamed  breasts  caused  by 
obstruction  to  the  flow  of  milk. 

Justicia  Ecbolium,  nowEcbolium  Linneanum, 

^•^rz.  Wall.  PI.  As.  Bar.  Hi.,  t.  108;  Bot.Mag.,  L  1847,iBa8maU 
HI.— 7 
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shrub,  the  roots  of  which  have  a  reputation  in  the  Concan  iu 
jaundice  and  menorrhagia.  Rheede  {Hort.  Mai.  ii.,  20)  noticeK 
the  use  of  the  whole  plant  in  gouty  affections  and  dysuria. 

Description. —  Stems  several,  straight^  jointed,  and 
swelled  above  the  joints ;  woody  and  round  below,  quadrangular 
and  tender  above ;  leaves  elliptic-oblong,  attenuated  at  both 
ends,  pubescent,  or  glabrous;  spikes  terminal,  tetragonal ;  bracts 
oval,  quite  entire,  ciliated,  mucronate,  as  long  as  the  capsule ; 
flowers  azure -coloured  ;  capsule  half  an  inch  long,  2-8eeded. 

ADHATODA  VASICA,  Nees. 

Fig.— Lffw^.  III.,  t.  12,  f.  1 ;  Bot.  Mag..,  t.  SQl ;  Griff.  Ic.  Pi. 
As.,  t.  424 ;  Rheede  Hort.  Mai.  ix.^  t.  43.  Malabar  nut  tree  {Eng.) 

Hab. — India,  from  the  Punjab  and  Assam  to  Ceylon.  The 
leaves,  root,  and  flowers. 

Vernacular . — Arusa,  Rus,  Bansa  {HimL),  Adulsa  [Mar.], 
Bakas  (Beng.),  Adulso,  Bansa  {Giiz.),  Adatodai  {Tarn.),  Addas- 
aram  (Tel.),  Ata-lotakam  (Mai.),  Adusala,  Ad^jsoge  [Can.). 

History,  Uses,  &C. — This  shrub  has  a  considerable  repu- 
tatioB.  all  over  India  as  an  expectorant  and  antispasmodic,  and 
is  largely  prescribed  in  consumption  and  -other  chest  aft'ectious, 
attended  with  cough  and  hectic  fever.    Sanskrit  writers  call 
it  Vasaka,  Vansa,  Vi'isha,  Sinha-mukhi  "lion-mouthed"  Sinha- 
parni  ''lion-leaved,"  and  Atai>usha,  Atarusha  or  Atariishaku, 
and  direct  the  fresh  juice  of  the  leaves  to  be  given  in  doses  of  one 
tola  (180  grs.),  with  the  addition  of  honey  and  long  pepper,  in 
cough.    Dutt,  in  his  Bmdu  Materia  Medica,  gives  several  com- 
pound preparations  of  the  drug  extracted  from  Sarangadhara 
and  the  Bhavaprakasa,  and  remarks  that  there  is  a  saying  that 
no  man  suffering  from  phthisis  need  despair  as  long  as  the 
Vasaka  plant    exists.    In  the  Nighantas  it  is  described  aa 
removing  phlegm,  bile,  and  impurities  of  the  blood,  a  remedy  for! 
asthma,  cough,   fever,   vomiting,  gonorrhoea,   leprosy,  and 
phthisis.    Persian  writers  upon  Indian  Materia  Medica  notice 
the  plant  under  its  Hindiistani  name  of  Arusa.    The  author  of 
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the  Makhzan-el-Adiviya  describes  it  correctly,  aud  says  that  tHe 
wood  is  used  to  make  toothpicks  and  gunpowder.  Medicinally 
the  flowers  are  useful  in  hectic^  heat  of  blood,  and  gonorrhoea, 
the  root  in  cough,  asthma,  febrile  disturbances,  and  gonorrhcea; 
the  fruit   is  sometimes  hung  round  the  necks  of  children  to 
keep  them  from  catching  cold.      Ainslie  states  that   "  In 
Ceylon,  the  Malabar  nut  tree  is  said  to  grow  to  the  height  of 
fourteen  or  fifteen  feet,  and  is  there  called  "Wanapala.  The 
flowers,  leaves,  and  root,  but  especially  the  first,  are  supposed  to 
possess  antispasmodic  qualities;,  and  are  prescribed  in  certain 
cases  of  asthma,  and  to  prevent  the  return  of  rigor  in  intermit- 
tent fever ;  they  are  bitterish  and  sub-aromatic,  and  are  adminis- 
tered in  infusion  and  electuary.    In  the  last  mentioned  form 
the  flowers  are  given  to  the  quantity  of  about  a  teaspoonful 
twice  daily."    {Mat.  Ind.,  II.,  p.  3.)    Roxburgh  remarks  that 
the  wood  is  well  fi^tted  for  making  charcoal  for  gunpowder. 
Strong  testinujny  in  favour  of  the  remedial  properties  of  the 
drug  was  furnished  to  the  authors  of  the  Ph-armacopoeia  of  India 
by  Drs.  Jackson  and  Dutt,  who  employed  it  with  marked 
success  in  chronic  bronchitis,  asthma,  and  other  pulmonary 
and  catarrhal  affections.    Cases  illustrative  of  its  effects  in 
catarrh,  bronchitis,  and  phthisis  have  been  published  by  Mr.  O, 
C.  Dutt.    {Indian  Annals  of  Med.  8ci.,  1865,.  Vol.  X.,  p.  156.) 
In  Bengal  the  leaves  are  smoked  in  asthma ;  good  evidence  of 
their  value  when  thus  used  has  been  collected  by  Dr.  Gr.  Watt 
in  the  "Did.  of  the  Economic  Products  of  India."  Dr.  Watt  has 
also  brought  to  notice  the  use  of  Adhatoda  leaves  in  rice  cul- 
tivation in  th.e  Sutlej  Yalley.    The  f resK  leaves  are  scattered 
over  recently  flooded  fields  prepared  for  the  rice  crop,  and  the 
native  cultivators  say  tKat  they  not  only  act  as  a  manure,  but 
also  as  a  poison  to  kill  the  aquatic  weeds  that  otherwise  would 
injure  the  rice.    Experimients-  conducted  by  us  show  that  the 
infusion  acts  upon  the  cells  of  these  plants  in  the  same  manner 
as  certain  chemical  reagents,  by  contracting  their  contents  and 
causing  their  disintegration ;  it  also  proves  poisonous  to  any 
animalcules,  frogs,  leeches,  &c.,  present  in  the  water ;  on  the 
higher  animals  the  Iphvps  do  not  have  this  effect. 
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Description. — A  small  tree  or  large  shrub,  flowering 
in  the  cold  season ;  trunk  straight ;  bark  pretty  smooth,  ash- 
Goloured ;  branches  sub-erect,  with  bark  like  that  of  the  trunk, 
but  smoother  ;  leaves  opposite,  short  petioled,  broad  lanceolar, 
long,  taper-pointed,  smooth  on  both  sides,  about  5  to  6  inches 
long  and  1^  broad;  spikes  from  the  exterior  axils,  solitarj^, 
long-peduncled,  the  whole  end  of  the  branchlet  forming  a  leafy 
panicle,  flower-bearing  portion  short,  and  covered  with  large 
bracts;  flowers  opposite,  large,  white,  with  small  ferruginous 
dots,  the  lower  part  of  both  lips  streaked  with  purple ;  bracts 
8-fold,  opposite,  1 -flowered,  exterior  one  of  the  three,  large, 
ovate,  obscurely  5-nerved  interior  pair  much  smaller,  end  sub- 
lanceolate,  all  are  permanent ;  calyx  5 -parted  to  the  base,  divi- 
sions nearly  equal ;  corolla  ringent,  tube  short,  throat  ample, 
upper  lip  vaulted,  emarginate,  lower  lip  broad  and  deeply 
3-parted,  both  streaked  with  purple;  filaments  long,  resting 
under  the  vault  of  the  upper  lip ;  anthers  twin.  (Eo.vb.) 

Chemical  composition. — The  powdered  leaves  have  a  light 
green  colour  with  a  strong  peculiar  odour  and  a  bitter  taste. 
One  of  us  has  published  the  following  report  of  a  chemical 
examination:  "Soaked  in  water  and  then  boiled,  the  powder 
afforded  34  per  cent,  of  a  reddish-brown  extract  having  the 
charactei*istic  properties  of  the  leaves.  Incinerated  at  a  low  red 
heat  17  per  cent,  of  ash  was  left.  A  remarkable  alkalinity  per- 
vaded the  drug,  which  was  noticeable  in  the  cold  aqueous  infu- 
sion, in  the  distillate  obtained  by  boiling  with  water,  and  in  the 
fumes  given  off  when  burning ;  the  leaves  when  smoked  in  a 
pipe  produced  no  narcotic  effect ;  the  chief  residt  of  the  smoking 
was  the  evolution  of  much  ammoniacal  vapour  among  other 
products  of  combustion,  and  to  the  inhalation  of  this  vapour  is 
probably  due  the  efficacy  of  the  leaves  in  the  relief  of  asthma. 
A  well-defined  alkaloid  appears  to  be  the  most  important  con- 
stituent; it  constitutes  the  bitter  piinciple,  and  to  all  intents 
and  purposes  is  the  active  principle.  It  occurs  in  white  trans- 
parent crystals  belonging  to  the  square  prismatic  system, with- 
out any  odour,  but  with  a  decidedly  bitter  taste.  It  is  soluble 
in  water  with  an  alkaline  reaction,  and  in  ether,  but  more  so  m 
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-alcohol.  It  readily  forms  salts  with  sulphuric,  hydrochloric, 
nitric,  and  acetic  acids ;  these  salts  are  crystalline,  and  their 
solutions  may  be  evaporated  without  apparent  decomposition.  It 
is  precipitated  by  potassio-mercuric  iodide,  iodine  in  potassium 
iodide,  tannin,  and  Nessler's  reagents.  A  solution  of  the  sul- 
phate, observed  in  a  Laurent's  polariscope,  possessed  a  slight 
right-handed  rotation.  Heated  on  platinum  foil  it  fused  to  a 
yellowish  and  then  to  a  fine  red  mass,  which  afterwards  black- 
ened and  decomposed.  Distilled  with  strong  potash  it  yielded 
an  oily  body  resembling  chinoline,  together  with  ammonia  and 
other  volatile  bases.  I  propose  to  call  this  alkaloid  "  Vasicine," 
after  the  Sanskrit  name  of  the  plant.  In  a  proximate  analj^sis 
of  the  leaves,  petroleum  ether  was  first  used  to  remove  the 
volatile  oil,  or  stearopten,  which  formed  one  of  the  odorous 
principles.  Ether  was  then  employed  to  extract  chlorophyll, 
wax,  resins,  and  a  small  quantity  of  alkaloid.  The  alcoh(jlic 
extract  was  the  most  interesting-,  as  it  contained  most  of  the 
alkaloid  in  neutral  combination  with  an  organic  acid.  This 
extract  was  of  a  reddish  colour  when  concentrated,  and  some  soft 
resin  was  separated  by  treatment  with  water;  the  aqueous  solu- 
tion evaporated  spontaneously  fell  into  a  mass  of  crystals  exhi- 
biting right-angled  ramifications.  On  adding  neutral  acetatp 
of  lead  to  some  of  the  solution,  nearly  all  the  colouring  matter 
was  removed  as  an  orange  precij)itatej  and  an  almost  pure  solu- 
tion of  the  acetate  of  the  alkaloid  was  left  in  the  filtrate. 

The  organic  acid,  presumably  the  colouring  agent  of  the 
leaves,  when  liberated  from  its  lead  salt  by  sulphuretted  hy- 
drogen, had  an  acid  reaction,  was  soluble  in  water  and  spirit, 
and  gave  a  dark  olive-green  colour  with  ferric  chloride.  The 
colouring  matter  was  intensified  by  the  addition  of  the  fixed  and 
volatile  alkalies,  and  was  not  immediately  precipitated  by  the 
mineral  acids.  Its  lead  salt  after  gentle  ignition  left  28 '3  per 
cent,  of  oxide.  I  would  suggest  for  this  organic  body  the  name 
of  " Adhatodic  Acid,"  after  the  South  Indian  name  of  the  plant. 
The  occurrence  of  this  organic  acid  and  the  alkaloid  in  the 
aqueous  solution  of  the  alcoholic  extract  would  indicate  their 
natural  existence  in  a  state  of  combination,  so  that  adhatodate 
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of  vasicine  has  scientific  claims  to  be  regarded  as  the  active 
principle  of  the  leaves  of  A.  Vasica.  The  analysis  of  the  leaves 
reveals  certain  principles  resembling  those  found  in  tobacco,  as, 
for  instance,  an  odorous  volatile  princiiale,  an  alkaloid,  but  not 
volatile  Kke  nicotine,  one  or  more  organic  acids,  sugar,  mucilage, 
and  a  large  percentage  of  mineral  salts.  The  leaves  of 
Adhatoda  submitted  to  dry  distillation  evolved  substances  similar 
to  tobacco  under  the  same  conditions.  At  first  water  condensed, 
and  an  intolerable  odour  arose  from  a  yellow  oily  liquid  which 
followed.  Then  a  brown  oily  substance  came  over,  associated 
with  the  pungent  vapour  of  ammonia  ;  and  finally  a  thick  brown 
semi-crystalline  solid  was  driven  from  the  retort  to  the  con- 
denser. These  products  were  all  strongly  alkaline.  The  follow- 
ing table  gives  the  results  of  the  proximate  analysis  of  the 
leaves : — 

Volatile  odorous  principle    0-20 

Chlorophyll,  fat,  resins,  and  alkaloid  ex-  )  g.^^ 
tracted  by  ether   / 

Adhatodate  of  vasicine,  resin,  and  sugar  ^  12-50 
extracted  by  alcohol  J 


Gum    3-87 

Colouring  matter,  precipitated  by  lead  . . .  4-83 
Other  organic  matters  and  salts  extracted  \  ^Q.gg 

by  water   / 

Extracted  by  soda  solution   4*72 

Besidue  organic    40  71 

„     inorganic.   9'59 

Moisture  and  loss   10-00 


100-00 

The  ash  was  constituted  as  follows  : — 

Soluble  in  water    23-38 

Soluble  in  acid   75-12 

Residue    1-50 


100-00 


The  portion  soluble  in  water  was  alkaline,  and  contained 
chlorides  and  sulphates.    {Pliarm.  Jonw,  April  7th,  1888.) 
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Commerce. — The  dried  flowering  brauches  are  sold  in  tlie 
shops.    Yaliie,  Rs.  3^  per  maund  of  37^  lbs. 

RHINACANTHUS  COMMUNIS,  JS-ees. 

Fig.  Bot.  Mag.,  t.  325 ;  Bheede,  Eort.  Mai.  ix.,  t.  69. 

Hab. — Deccan  Peninsula,  Ceylon.  Cultivated  throughout 
India.    The  leaves  and  root. 

Fe/mc«^Zar. —Palak-juhi  {Hind.),  Joi-pani  (Beng.),  Gajkarni 
(Mar.),  Naga-malli  (Tarn.),  Nagamalle  (Tel.),  Puzhuk-kolli, 
Pushpa-kedal  [Mai.),  Naga-mallige  {Can.),  Gachkaran  {Guz.). 

History,  Uses,  &C. — Indian  works  on  Materia  Medica 
give  various  prescriptions  for  the  use  of  the  juice  of  the  leaves, 
and  the  root  bark  of  this  plant  as  a  remedy  for  the  affection 
of  the  skin  known  to  Europeans  in  India  as  Dhobie's  itch, 
Malabar  itch,  &c.  {Tinea  circinata  tropica.)  Whichever  part 
of  the  plant  may  be  used,  it  is  directed  to  be  made  into  a  paste 
with  lime  juice  or  with  aromatics,  and  applied  for  several  suc- 
cessive days  to  the  affected  place.  Native  testimony  in  favour  of 
its  efficacy  is  very  strong.  (Confer.  Makhzan-el-Adiviya,  article 
"Palak-Jtihi.")  Ainslie,  speaking  of  the  Justicia  nasuta,Jjum., 
says: — "This  root  fresh,  when  bruised  and  mixed  with  lime 
jviice,  is  considered  as  a  sovereign  application  for  ringworms 
and  other  cutaneous  affections ;  the  leaves  are  also  employed 
for  the  same  purposes.  The  plant  is  the  PulcoUi,  also  PeelcoUi, 
of  the  Hort.  Mai.  (IX.,  p.  135,  t.  69).  I  have  taken  the  liberty 
of  giving  it  the  English  name  of  Nagamullie,  by  which  it  is 
universally  known  in  Lower  India.^'  {Mat.  Ind.,  II.,  p.  216.) 
Roxburgh  in  his  Flora  Indica  (I.,  p.  121)  states  that  be- 
sides its  use  as  a  remedy  for  ringworm,  milk  boiled  on  the 
roots  is  reckoned  by  the  Indian  physicians  aphrodisiacal ;  the 
roots,  he  also  says,  are  used  for  the  bite  of  poisonous  snakes, 
hence  the  Telinga  and  Tamul  name  Naga-muUi,  or  Jasmine  of 
the  Cobra-di-capello.  R.  communis  is  very  common  in  gardens 
and  grows  wild  upon  the  Western  Ghauts.  Roxburgh  gives 
Yuthikaparni  as  the  Sanskrit  name,  but  this  name  is  applied  by 
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Hindu  writers  to  a  kind  of  Jasmine.  Latterly,  under  the  name 
of  Tong-pang-chomj,  Eliinacanthus  has  found  considerable  favour 
in  Europe  as  a  remedy  for  chronic  eczema  and  some  other  skin 
affections  of  a  similar  character.  An  extract  of  the  plant 
appears  to  be  the  best  preparation. 

Description, — A  thin  shrub,  about  5  feet  in  height. 
Root  woody,  ramous  ;  stems  many,  erect,  ramous,  the  old  woody 
parts  round,  and  covered  with  pretty  smooth,  ash-coloured  bark, 
the  tender  branches  and  young  shoots  jointed,  smooth,  and 
obscurely  6-sided ;  leaves  opposite,  petioled,  broad-lanceolate, 
point  obtuse,  above  smooth,  below  a  little  downy,  entire,  from 
2  to  4  inches  long  and  from  1  to  2  broad ;  panicles  corymbiform, 
axillary,  and  terminal,  always  3-cleft,  as  also  the  sub-divisions ; 
peduncles  and  pedicels  short,  round,  a  little  downy ;  bracts 
minute';  flowers  small,  white;  corol  with  along,  slender  com- 
pressed tube,  under  lip  broad,  3-cleft,  upper  lip  erect,  linear 
sides  reflected,  apex  bifid;  nectary,  a  fleshy  ring  surrounding 
the  base  of  the  germ ;  anthers  without  the  tube,  twin.  {Roxb. ) 
The  leaves  when  chewed  have  a  pungent  taste  something  like 
cassia  bark ;  their  odour  when  crushed  is  disagreeable. 

Chemical  composition. — Liborius  has  analysed  the  root  in  the 
Dorpat  Laboratory,  finding  in  it  13-51  per  cent,  of  ash  and  1-87 
per  cent,  of  Rhinacanthin,  a  quinone-like  body,  besides  the 
ordinary  constituents  of  plants. 

Rhinacanthin  is  a  dull  cherry-red  resinous  substance,  which 
contains  no  nitrogen,  and  does  not  reduce  copper  solution.  It 
seems  to  be  related  to  chrysophanic  and  frangulic  acids.  Two 
ultimate  analyses  gave  a  mean  of  carbon  67" 55  per  cent.,  hydro- 
gen 7-36  per  cent.  The  formula  C^*H'^0*  corresponds  with 
67-20  0  and  7-20  H.  Its  presence  in  the  plant  is  said  to  be 
limited  to  certain  intercellular  spaces  occurring  in  the  bark, 
the  cellular  tissue  of  this  part  appearing  to  be  filled  with  an 
intensely  red  substance,  supposed  to  consist  of  a  compound  of 
rhinacanthin  with  an  alkali.  It  is  obtained  by  exhaustion  of  the 
powdered  root  fibres  with  absolute  alcohol.  Rhinacanthin  has 
the  peculiarity  of  forming  with  bases  beautiful  red  compounds 
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tliat  are  easi])'  decomposed  by  certain  neutral  solvents,  such  aa 
petroleum  spiritj  which  dissolves  the  rhinacanthin  and  assumes 
a  yellow  colour.  {Phann.  Zeiich.  f.  RussL,  Feb.  1881;  Year 
Book  of  Pharm.,  1881,  p.  197.) 


A^EEBENACE.E. 
LIPPIA  NODIFLORA,  Ri<^h. 

F\g.— Wight  III.,  f.  173  b,^fig.  2,  and  Ic.,i.  im];  Sihth,  Fl. 
Gr.,  t.  553;  Lam.  TIL,  t.  17. 

Hab. — Throughout  India  and  Ceylon.    The  herb. 

rm?«CTf/«r.— Bukkan  {Hind.),  Bhui-okra  [Beng.],  Ratolia, 
Vakkan  {Mar.),  Ratavalio  ( Poddtalai  {Tarn.),  Bokenaku 
(Tel.). 

History,  Uses,  &C. — According-  to  Ainslie,  the  Sanskrit 
name  is  Vasira,  but  the  Nighantas  do  not  mention  any  plant 
hearing  this  name.  ^^flT,  with  the  synonym  of  Vasxika  occurs, 
however,  in  Sanskrit  literature,  as  the  name  of  a  plant.  L. 
nodiflora  is  considered  by  the  Hindus  to  be  febrifuge  and 
diuretic,  and  is  administered  in  gonorrhoea  combined  with 
cumin  seed.  Locally  it  is  applied  in  the  form  of  paste  to 
promote  suppuration.  The  author  of  the  Makhzan-el-Adwiya 
describes  it  under  the  name  of  Bukhan  as  hot  and  dry ;  he  states 
that  an  infusion  is  useful  in  the  febrile  stage  of  colds,  and 
that  it  is  diuretic  and  useful  in  lithiasis.  A  poultice  composed 
of  the  fresh  plant  is  a  good  maturant  for  boils.. 

Ainslie  has  the  following  notice  of  it :  "  The  tender  stalks 
and  leaves,  which  are  in  a  slight  degree  bitter,  the  native  practi- 
tioners prescribe,  when  toasted,  in  infusion,  in  cases  of  children's 
indigestions,  to  the  extent  of  two  ounces  twice  daily ;  it  is  also 
sometimes  ordered  as  a  drink  for  women  after  lying-in.  Tho 
plant  is  a  native  of  Southern  Italy  and  Sicily,  as  well  as  ludia, 
and  has  at  different  times  had  verv  difPerent  appellations  bestowed 
nr.— 8 


58 


VERBENAOnji:. 


on  it,  it  beiug  the  Blaina  nodiflora  of  GsDrtner,  the  Zapania 
nodiflora  of  Lamarck,  and  the  Verrena  capitata  of  For- 
skahl.  The  stem  is  herbaceous,  creeping;,  from  3  inches  to  a 
foot  in  length,  sub-divided,  rounded,  marked  with  lines,  and 
smooth.  The  spike  is  terminating,  roundish,  composed  of  small 
whitish  or  rose-coloured  flowers;  it  has  two  seeds,  roundish, 
flatter  on  one  side  than  the  other."  [Materia  Indica,  Vol.  II., 
p.  313.) 

VERBENA  OFFICINALIS,  Linn. 

Fig.^JIai/ne  PL  0(f.  5,  /.  42;  Sweet  Brit.  Fl.  Gard.  Hi., 
t.  202.    Vervain  [Eng.),  Verveine,  Herbe  sacree  [Fr.). 

Hab. — Himalaya,  Bengal  Plain,  and  Persia.    The  herb. 

Vernacular. — Pamukh  [Hind.),  Faristariun  or  Bai'istariun 
{Ind.  Bazars). 

History,  Uses,  &C. — Vervain  is  the  nepiarepeaiv  or 
TTf/jiarepioi/ of  the  Greeks ;  the  word  signifies  "a  dovecote,"  and 
the  plant  was  so  named  because  doves  were  supposed  to  be 
particularly  fond  of  it.  It  was  also  called  Upo^oravr]  or  "  holy 
wort, "  because  it  was  used  in  sacrifices,  purifications,  and  as  an 
amulet.  Dioscorides  states  that  the  leaves  of  the  Verbena 
have  a  reputation  as  a  local  sedative  and  vulueraiy.  Pliny 
(25,  59)  says: — "Among  the  Eomans  there  is  no  plant  that 
enjoys  a  more  extended  renown  than  Hierahotane,  known  to 
some  persons  as  Peristerion,  and  among  us  more  generally  as 
Verhena^a.  It  is  this  plant  that  we  have  already  mentioned 
(22,  3)  as  being  borne  in  the  hands  of  envoys  when  treating 
with  the  enemy,  with  this  that  the  temple  of  Jupiter  is  cleansed, 
with  this  that  houses  are  purified  and  due  expiation  made. 
There  are  two  varieties  of  it :  the  one,  that  is  thickly  covered 
with  leaves  [V.  supina)  is  thought  to  be  the  female  plant;  that 
with  fewer  leaves  (  V.  officinalis),  the  male."  Pliny  then  notices 
the  ridiculous  superstitions  of  the  Magi  in  reference  to  the 
plant,  and  remarks  thai  the  plant  bniisf^rl  in  wine  is  used  as 
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a  remedy  for  tlie  stings  of  serpents.  De  Gubernatis  states 
that  Verbena  was  held  in  much  the  same  estimation  among  the 
Romans  as  Kusa  grass  and  the  Tulasi  plant  among  the  Hindus. 
It  bore  numerous  synonyms,  such  as  Tears  of  Isis,  Tears  of 
Juno,  Mercury's  Blood,  Demetria,  Cerealis,  &c.  In  the  Middle 
Ages  Verbena  was  held  in  high  estimation  by  the  Christian 
priesthood.  Piperno  {De  Magicis  AfedUmSy  Napoli,  1635) 
states,  on  the  authority  of  Savonarola,  that  "  Verbena  manducata 
non  permittit  per  septem  dies  coitnm  "  It  was  considered 
to  be  a  purifying  herb  which  enforced  chastity.  In  Sicily 
it  is  used  as  a  charm  to  cure  diseases  at  the  present  day  along 
with  fennel.  The  following  is  the  prayer  used  in  curing 
polypus  with  it :  — 

Zittu,  Lucia,  non  lacrimari, 

Sciuni  ni  hi  me  ortu  (uome  into  my  garden) 

Scippa  painpini  di  brivina  e  finocchiu 

(Gather  the  leaves  of  Verbena  and  fennel) 

Ccu  li  to  mano  la  cbiantasti  (thou  hast  planted  it\ 

Ccu  li  to  pedi  la  scarpisast  (tliou  hast  trodden  upon  it) ; 

La  testa  di  lu  purpu  (polypus)  cci  scacciasti, 

S'iddu  e  sangu  sfissira  (will  melt  away) 

S'iddu  e  purpu  a  mori  va. 

The  exerciser  then  makes  three  signs  of  the  cross  on  the 
polypus  with  a  clove  of  garlic.  In  some  parts  of  Piedmont 
the  people  believe  that  rubbing  the  palm  of  the  hand  at  sunset 
with  Verbena  Avill  ensure  the  goodwill  of  the  first  person  whose 
hand  they  grasp. 

In  England  Vervain  (ferfaen)  was  used  by  the  Druids  in 
their  sacred  rites,  and  was  gathered  by  them  with  much  the 
same  ceremonies  as  the  mistletoe.  In  Egypt  it  was  sacred  to 
Isis.  In  Europe  it  has  been  extolled  as  a  remedy  for  most 
diseases,  but  is  now  generally  considered  to  have  only  sliglio 
febrifuge  and  astringent  i)roperties.  Quite  recently  G.  liicoi 
{Lo  Sperimentale,  1890,  Vol.  LXVI.,  p.  483)  has  again  drawn 
attention  to  the  plant,  which  he  states  has  febrifuge  properties. 
The  root  is  still  sometimes  worn  as  a  necklace  against  the  king's 
evil  by  the  peasantry. 
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Mahometan  physicians  describe  Verbena  under  the  Arabic 
name  of  Rai-el-haraam  ( (•U=:''l  )  or  as  Fiiiistariuu  or  Birie- 
tariun  corruptions  of  the  Greek  irfpiaTepiov.  They  state  that  it 
is  tonic  and  astringent,  useful  in  paralysis  and  amenorrhoea, 
and  that  a  plaster  of  the  leaves  promotes  the  healing  of  wounds. 
An  ointment  is  recommended  for  swellings  of  the  womb,  and  a 
vinegar  in  skin  diseases.  In  Persia  it  is  called  Gao-mashang 
and  Div-mashang  "  fairies  pea,"  According  to  Stewart,  it  is 
used  as  a  tonic  and  febrifuge  in  the  Punjab,  In  Cochin-Chiaa 
it  is  known  as  Co-roi-ngua,  and  is  considei'ed  useful  in  nervous 
complaints  and  as  a  deobstruent  in  dropsy.  {Loureiro,  Flor. 
Coch.  Chin.     p.  27.) 

Callicarpa  lanata,  Linn.,  Bedd.  Anal.  PL  21,  f.  6  ; 
W^ght  III,  t.  173  /.  5,  and  Tc,  t.  1480 ;  Rheede,  HoH.  Mai. 
iv.,  t.  60,  is  a  tree  of  the  Deccan  Peninsula,  the  Circars,  and 
Ceylon,  which,  though  not  noticed  by  Sanskrit  medical  writers^ 
has  a  popular  reputation  on  account  of  its  mucilaginous  and 
emollient  proj)erties.  It  is  also  subaromatic  and  bitter.  Rheede 
states  that  the  leaves  boiled  in  milk  are  used  as  a  wash  for 
aphthae  of  the  mouth,  and  that  the  bark  and  root  boiled  in 
water  yield  a  decoction  which  is  used  to  lessen  febrile  heat  and 
remove  hepatic  obstruction  and  hei'petic  eruptions.  Ainslie 
records  the  use  of  the  plant  as  an  emollient  by  the  Javanese  and 
as  a  diuretic  by  the  Malays.  Dr.  Q-.  Watt  {DicL  Econ.  Prod. 
Ind.)  on  the  authority  of  Dr.  Trimen,  states  that  the  leaves, 
roots,  and  bark  are  used  by  the  natives  of  Ceylon  in  skin  diseases. 
C.  lanata  is  from  20  to  40  feet  in  height,  the  young  branches  are 
cinuamoneous,  shaggy  and  woolly,  the  leaves  4  to  8  inches  long, 
ovate  lanceolate,  stel lately  toraentose  beneath ;  if  the  tomentum  is 
removed,  numnrous  oil  glands  are  visible.  Both  leaves  and  bark 
are  frintly  aromatic  and  bitterish,  and  afford  much  mucilage  when 
boilel.  The  vernacular  names  are  Bastra  (Hind.),  Masandari 
{Ben  J.),  Koat-komal  (Tain.),  Tswar,  Meras,  Fondi-karavati 
{Mar.),  Tondi-toragam  (Mai.).  Rheede  states  that  the 
Port  iguese  call  the  plant  Folhas  da  ra^ipa  Marho,  and  the 
Dutcbi  Orooi  Uijf-hlad. 
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TECTONA  GRANDIS,  Linn./. 

■pig,—Boxb.  Cor.  PI.  1,  10,  t.  6;  Brand  For.  FL,  354, 
t.  44;  Bedd.  Fl.  Sylv.,  t.  250;  Rheede  Eort.  Mai.  ix.,  t.  27. 
Teak  tree  {Eng.). 

Hab. — Deccan  Peuinsula,  Central  India,  Burmali. 
The  wood,  fruit,  and  tar. 

Vernacular. — Sagiln  {Hind.),  Segiin  {Beng.),  S^g,  Sagwan 
{Mar.),  Tekku-maram  {Tarn.),  Teku-manu  [Tel.),  Tegu  {Gem.), 
Sagacli  {G-uz.). 

History,  Uses,  &C. — The  teak  tree  is  the  Saka  of 
Sanskrit  writers  and  the  Saj  of  Arabic  and  Persian  books  on 
Indian  Materia  Medica.  The  natives  recommend  a  plaster  of 
the  powdered  wood  in  bilious  headaches  and  for  the  dispersion 
of  inflammatory  swellings  ;  taken  internally  in  doses  of  90  to 
200  grains  it  is  said  to  be  beneficial  in  dyspepsia  with  burning 
pain  in  the  stomach  arising  from  an  overflow  of  bile,  also  as  a 
vermifuge.  The  charred  wood  quenched  in  Poppy  juice* 
and  reduced  to  a  smootb  paste  is  applied  to  swellings  of  the 
eyelids,  and  is  tbought  to  strengthen  the  sight.  The  bark  is 
used  as  an  astringent,  and  tbe  oil  of  the  nuts,  which  is  thick 
and  has  an  agreeable  odour,  is  used  for  making  the  hair 
grow  and  removing  itchiness  of  the  skin.  {Makhzan-el-Adivii/a, 
article  "Saj.")  Rheede  states  tbat  from  the  young  leaves  a 
purple  dye  is  prepared.  This  colour  is  due  to  the  reaction  of 
alkalies  upon  a  crimson  body,  soluble  in  ether,  whicli  is  contained 
in  the  leaves ;  it  forms  soluble  compounds  with  lead  and  baryta. 

Endlicher  states  tbat  the  flowers  are  diuretic  ;  this  is  confirmed 
by  Gibson,  who  says  that  the  seeds  have  a  similar  property  ;  in 
two  cases  he  saw  marked  diuresis  follow  the  application  of  an 
epithem  of  the  bruised  fruit  to  tbe  pubes.    In  the  Fharmacopceia 

*  Tlie  word  used  in  the  Maklizan  is  Mimitha,  an  Arabic  name  for  the 
Argemone  of  the  Greeks  and  Romans.  Two  kindsof  iVIamibha  are  described 
by  Arabic  and  Persian  writers— one  with  red  flowers,  the  other  with  yellow. 
(Conf.  Dios.  ii.,  168,  169.)  In  India  Argemone  mexicana  is  used  for 
Mdmibha. 
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of  India  a  paste  made  from  the  powdered  wood  is  said  to  allay 
the  pain  and  inflammation  caused  by  handling  the  Burmese 
black  varnish  which  is  obtained  from  MelanorrJum  usitatimma. 
Col.  Burney  [Jourri.  Asiat.  Soc.  of  Bengal,  Yol.  I.,  p.  170)  has 
published  some  interesting  remarks  on  its  use.  A  tar  is 
extracted  from  the  wood,  which  is  used  as  an  application  to  the 
sores  of  draught  cattle  to  pi'event  maggots  breeding.  As  a  rule 
white  ants  will  not  touch  teak  wood,  and  the  use  of  teak  wood 
tar  has  been  suggested  as  a  remedy  against  these  destructive 
pests.  The  wood  is  also  not  easily  affected  when  exposed  to 
damp  weather,  and  baskets  for  holding  orchids  are  commonly 
made  of  teak  in  Burmah  ;  while  orchids  are  also  preferably 
mounted  on  teak  blocks. 

At  a  meeting  of  the  Nilgiri  Natural  History  Society  in  1 887, 
Mr.  Lawson  showed  a  specimen  of  a  whitish  mineral  substance 
found  in  a  teak  tree  growing  in  the  Government  Plantation  at 
Nilambur.  This  peculiar  secretion  is  not  altogether  unknown 
to  officers  in  the  Forest  Department,  and  its  composition  has  on 
more  than  one  occasion  been  investigated  by  chemists. 

In  1870  the  fact  of  calcareous  masses  occurring  in  timber 
was  brought  to  the  notice  of  the  Asiatic  Society  of  Bengal  by 
Mr.  E.  V.  Stoney,  who  stated  {vide  P.  A.  S.  B.,  May  1870, 
p.  135)  that  many  trees  in  Orissa  had  pieces  of  limestone  or  cal- 
careous tufa  in  their  fissures,  but  principally  Asan  [Tevminaliu 
tomentosa,  W.  and  A.),  Swarm  {Zizi/phns  ruyosa,  Lam.),  Sissu 
( Dalbergia  Sissu,  Roxb.),  and  Abnus  [JDiospi/ros  mehnoxylon, 
Roxb.). 

In  1880  Mr.  V.  Ball,  in  making  a  geological  survey  in  the 
Central  Provinces,  met  with  this  concretion,  and  thus  allud(;s  to 
it  in  his  "  Jungle  Life  in  India  " :  "  Some  white  marks  on  the  cut 
stumps  of  an  Asan  tree  caught  my  eye,  and  these  on  examina- 
tion proved  to  be  sections  or  laminae  of  calcareous  matter  which 
alternated  with  the  ordinary  rings  of  woody  growth.  The  rocks 
about  were  gneisses  and  schists,  and  I  could  discover  nothing  in 
the  soil  to  account  for  the  peculiarity.  In  some  cases  irregularly 
shaped  pieces  seven  inches  long  by  two  inches  thick  were 
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met  in  the  trunks  at  a  height  of  about  six  feet  from  the  ground. 
By  the  natives  the  lime  is  burnt  and  used  for  chewing  with  joan. 
On  examination  it  was  found  there  was  no  structure  in  these 
masses,  which  would  justify  a  conclusion  that  they  had  been 
formed  by  insects.  Some  included  portions  of  decayed  wood 
and  seemed  to  be  cemented  together  by  the  lime." 

Major-General  Morgan,  late  Deputy  Conservator  of  Forests, 
Madras^  speaks  of  it  in  the  following  terms  in  his  Forestry  of 
Southern  India  "  ;  It  is  a  curious  fact  that  in  the  Wynaad 
though  there  is  no  free  lime  in  the  soil,  ^--et  Teak  ( Tectona  gran- 
dis)  nwd.  Blackwood  {Dnlbergia  latifoUa),  if  wounded  near  the 
ground,  contrive  to  absorb  large  quantities  of  lime.  It  may  be 
seen  encrusting  the  tree  on  the  surface  as  far  as  four  feet  iu 
height,  from  three  inches  to  a  foot  in  width,  and  two  or  three 
inches  in  thickness.  The  lime  is  so  hard  that  it  destroys  cir- 
cular saws,  and  the  Carumburs  use  it  for  chewing  with  betel." 

Description.  —  Trunk  erect,  growing  to  an  immense  size; 
bark  ash-coloured  and  scaly ;  branches  numerous,  spreading  ; 
young  shoots  4-sided,  sides  channelled  ;  leaves  opposite,  petioled, 
spreading,  oval,  a  little  scalloped,  above  scabrous,  below  covered 
with  whitish  rather  soft  down,  they  are  larger  at  a  distance 
from  the  flowers,  and  on  young  trees,  vi%.,  from  12  to  24  inches 
long  and  from  8  to  16  broad;  petioles  short,  thick,  laterally 
compressed ;  panicles  terminal,  very  large,  cross-armed,  divisions 
dichotomous,  with  a  sessile  fertile  flower  in  each  cleft,  the  whole 
covered  with  a  hoary,  farinaceous  substance;  peduncles  common, 
quadrangular,  sides  deeply  channelled,  angles  obtuse;  bracts 
opposite,  lanceolate,  two  at  each  sub-division ;  flowers  small, 
white,  very  numerous;  calyx  and  corolla  oftener  six  than  five 
cleft;  nectary  very  small,  frequently  wanting,  stamens  often 
six ;  germ  superior,  round,  hairy,  4-celled,  with  one  ovule  in 
each  attached  to  the  axis ;  stigma  2 -cleft,  divided,  obtuse,  spread- 
ing ;  drupe  within  the  enlarged,  inflated,  dry  calyx  obtusely 
4-sided,  woolly,  spongy  dry  ;  nut  exceedingly  hard,  4-celled. 
{Rocch.)  The  wood  has  a  peculiar  aromatic  odour.  The  tar 
obtained  from  it  is  black  and  opaque  when  properly  made,  but 


64 


VEREENACE.^j. 


when  prepared  from  partly  dried  wood  it  is  mixed  with  the  sap 
and  forms  a  greyish  browu  emulsion.  The  seeds  are  of  the 
size  and  shape  of  Sesamum  seeds ;  they  are  very  oily,  but  the 
dijfficulty  of  extracting  them  from  the  nuts  would  make  the  oil 
very  expensive  ;  it  is  a  bland^  fatty  oil,  free  from  any  peculiar 
odour. 

Chemical  composition. — Abel  in  1854  showed  that  the  wood  of 
teak  frequently  exhibits  cracks  and  cavities  of  considerable 
extent  lined  with  a  white  crystalline  deposit  consisting  chiefly 
of  hydrocalcic  orthoj)hosphate,  Ca  H  PO*,  H*0,  with  about  ]  1-4 
per  cent,  ammonio-magnesium  phosphate.  {Chem.  Sou.  Qu.  J.xv., 
91.) 

This  white  deposit  in  the  wood  of  teak  has  also  been  examined 
by  Thorns,  who  found  it  to  consist  of  monocalcic  orthophosphate 
Ca  H  PO*  {Landw.  Versuchs.  St.  xxii.,  68;  xxiii.,  413.)  More 
recently  still  Professor  Judd  has  found  in  teak  a  specimen  of 
crystalline  apatite,  a  well-known  mineral  containing  a  large 
proportion  of  calcium  phosphate. 

"  The  formation  of  this  deposit  indicates  that  the  wood  itself 
must  contain  a  considerable  quantity  of  phosphoric  acid,  and 
the  analysis  shows  this  is  really  the  case,  as  the  ash  of  t^eak  wood 
is  composed  as  follows : — 

CaO  MgO  FeO  K^O  Na'O  SiO'  SO*  P'O*  CO'  CI 
31-35  9-74  0*80  1-47  •  0-04  2i-98  2-22  29*69  0-01  0-01 

The  percentage  of  carbon  and  hydrogen  are  higher  than  in 
most  woods,  and  this,  together  with  the  richness  in  calcium 
phosphate  and  silica,  may  perhaps  account  for  the  great  hardness 
of  teak."    (  Watts'  Diet.  Chmiistry,  Srd  Suppl,  p.  1894.) 

Mr.  D.  Hooper  says  : — *'  The  sample  from  Nilambur  was  in 
the  form  of  a  rounded  flattened  cake  about  ten  inches  in  diame- 
ter and  two  or  three  inches  in  thickness ;  dirty  white  in  colour, 
with  a  rough  gritty  surface.  A  sample  was  made  for  analysis 
by  breaking  off  portions  from  different  parts  of  the  cake  and 
reducing  the  whole  to  a  fine  powder.  The  powder  examined 
under  the  microscope  was  mainly  in  an  amorphous  condition 
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similar  to  prepared  chalk,  with  a  dark-coloured  gummy  matter/ 
and  a  small  quantity  of  crystalline  quartz  sand.  The  following 
is  the  composition  : — 

Calcium  carbonate        ...       ...       ...      70 '05 


Tricalcic  orthophosphate 
Quartz  sand 
Organic  matter 
Moisture 


2-  89 
9-76 

14-30 

3-  00 

100-00 


The  analysis  shows  that  the  principal  compound  is  calcium 
carbonate,  and  the  concretion  approaches  nearer  the  chalk  or 
limestone  formation  than  that  of  the  apatite  or  phosphatic  found 
by  other  investigators.  An  examination  of  deposits  from  other 
trees  might  show  greater  differences  than  these,  but  it  seems 
enough  has  been  done  to  prove  that  the  calcium  element  forms 
the  base. 

The  sand,  probably  blown  up  as  dust  and  made  to  adhere  by 
the  organic  matter,  is  a  mechanical  ingredient.  The  deposit 
contained  no  salts  of  sodium  or  calcium  soluble  in  water,  nor  any 
ammoniacal  compounds ;  this  would  stand  to  reason,  as  the  heavy 
rains  to  which  this  district  is  subjected  would  scarcely  leave 
anything  soluble  on  the  trees. 

The  scanty  amount  of  lime  present  in  the  soil,  and  the  large 
amount  found  in  the  tree,  show  what  an  enormous  quantity  must 
have  been  taken  up  by  the  sap.  I  have  shown  elsewhere  that 
a  full-sized  cinchona  tree  contains  about  10  ounces  of  lime  (as 
slaked  lime),  not  concentrated  by  abnormal  development  in  one 
place,  but  distributed  in  all  its  parts.  A  teak  tree  from  its 
size  and  ash  contents  would  have  a  much  larger  supply  than  a 
cinchona,  and  yet,  it  seems,  is  able  to  excrete  it  in  some  abun- 
dance. In  what  manner  this  takes  place  is  not  easy  to 
determine.  The  calcium  enters  the  plant  in  a  soluble  form  as 
sulphate.  The  calcium  unites  with  oxalic  and  other  acids  and  is 
precipitated,  while  the  sulphuric  acid  parts  with  its  sulphur  to 
form  organic  compounds.  A  wound  in  the  tree  is  liable  to 
III.— 9 
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render  these  processes  abnormal  by  causing  tbe  vegetable  acids 
to  ferment  by  exposure  to  the  air  and  to  yield  carbonic  acid  as 
one  of  the  products,  and  this  meeting  with  the  calcium  in  the 
ascending  sap  exuding  from  the  wound  might  convert  it  into 
an  insoluble  calciima  carbonate  which  would  harden  in  the 
cavity  of  the  tree  and  form  the  deposit."  {A  paper  read  at  a 
Meeting  of  the  Nilgiri  Natural  History  Society,  Ootacamund, 
November  7th,  1887.) 

Teak  wood  yields  on  distillation  with  water  an  opalescent 
distillate  impregnated  with  resinous  matter,  but  no  trace  of 
essential  oil  could  be  obtained  when  operating  with  126  lbs. 
of  fresh  sawdust  from  Indian  teak.  For  the  extraction  of  the 
tar  two  earthen  pots  were  used  luted  together ;  the  upper  with 
a  perforated  bottom  contained  the  wood  in  chips ;  the  product 
was  a  rathei"  Kquid  black  tar  having  much  the  odour  of  coal 
tar.  One  pound  of  the  sawdust  exhausted  with  alcohol  jdelded 
a  resinous  extract,  which,  after  having  been  well  washed  with 
hot  water,  weighed  half  an  ounce ;  the  resin  is  black,  and  has 
the  peculiar  odour  of  the  wood. 

The  late  E.  Romanis  {Jn.  Chem.  Soc,  3-11-87)  found  that 
alcohol  extracts  a  soft  resin  from  teak  wood,  but  no  oil  or  varnish. 
On  distilling  the  resin  he  obtained  a  crystalline  substance  which 
he  also  found  to  be  present  in  considerable  quantity  in  the 
tar  resulting  from  the  destructive  distillation  of  teak.  The 
analyses  which  he  has  made  of  the  crystals  point  to  the  empirical 
formula  0 ;  on  oxidation  with  nitric  acid  they  yield 

what  appears  to  be  a  quinone  of  the  formula  C^^H^^O^. 

PREMNA  INTEGRIFOLIA,  Linn. 

Fig. — Wight  Ic.,  t.  1469 ;  Rimph.  Serb.  Amb.  Hi.,  t.  134. 

Hab. — Coasts  of  India  from  Bombay  to  Malacca,  Silhet, 
and  Ceylon.    The  leaves  and  root. 

Vernacular. — Arani,  Ganiari  {Rind.),  Bhut-bhiravi  (Boig.), 
Munni  {Tam.),  Ghebu-nelli,  Pinna-nelli  [Tel.),  Arani  (Mar.), 
Takkil^,  Taggi  (C(?u.),  Mothi-araui  [Giis.). 
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History,  Uses,  &C. — This  shrub,  in  Sanskrit  Arani, 
Harimautha,  Agni-mantha,  and  Vahnimantha,  "producing  fire 
by  friction,"  is  so  named  on  account  of  its  wood  being  one  of 
those  used  to  obtain  the  sacred  fire.  Gamble  states  that  in 
Sikkim  the  hill  tribes  habitually  make  use  of  the  wood  of 
P.  latifolia  and  P.  mucronata  for  obtaining  fire.  Of  the  two 
pieces  of  wood  used  by  the  Hindus  for  this  purpose,  the  lower  or 
soft  wood  is  called  in  Sanskrit  Adhararani,  and  the  upper  or  hard 
wood,  with  which  friction  is  made,  is  called  the  Pramantha  ; 
they  are  considered  to  be  symbolical  of  the  Yoni  and  Upastha 
(organs  of  generation). 

In  the  ISTighantas  Arani  is  described  as  hot,  an  expellant  of 
phlegm  and  wind. 

Its  root  is  one  of  the  ingredients  of  the  Dasamula,  and  the 
leaves  are  a  popular  remedy  in  the  exanthematous  fevers. 
Ainslie  states  that  the  root  has  a  warm  bitter  taste  and  agreeable 
smell,  and  is  prescribed  in  decoction  as  a  gentle  cordial  and 
stomachic  in  fevers.    Rheede  calls  the  plant  Appel,  and  notices 
the  use  of  a  decoction  of  the  leaves  for  flatulence.    Ainslie  also 
remarks  that  it  is  the  Folium  hirci  of  Rumphius  and  that 
Barman  calls  it  Gornutia  conjmbosa  and  Herman  8anibucus ' 
odorafa  arornatica.    In  Ceylon  it  is  known  as  MaJm-midi  or  Midi- 
gass.    Atkinson  states  that  the  leaves  rubbed  with  pepper  are 
administered  in  colds  and  fevers,  and  that  externally  a  decoction 
of  the  whole  plant  is  used  in  rheumatism  and  neuralgia. 

Description. — A  large  shrub  or  small  tree,  blossoming 
in  the  rainy  season.  Trunk  short ;  branches  numerous,  often 
procumbent  and  rooting ;  bark  smooth,  dark  brown,  leaves  oppo- 
site, petiolcd,  cordate,  serrate  on  the  anterior  margins,  acute 
pointed,  smooth  on  both  sides,  from  1  to  6  inches  long  and  from 
1  to  3  inches  broad ;  flowers  in  corymbs,  terminal  or  between 
two  branchlets,  primary  divisions  opposite,  the  last  2 -forked, 
flowers  minute,  numerous,  of  a  pale  greenish-white ;  berries 
black,  the  size  of  a  pea.  The  plant  has  an  agreeable  aromatic 
odour  and  an  acidulous  and  astringent  taste. 
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Chemical  composition. — The  root-bark  of  this  plant  afforded  a 
yellowish-brown  powder  giving  an  orange-brown  tincture  with 
alcohol.  The  tincture  when  evaporated  left  a  reddish-coloured 
tasteless  resin  and  some  extractive  matter.  The  resin  was  solu- 
ble in  ether  and  in  alkaline  liquors  ;  from  the  latter  solution  it 
was  precipitated  in  greyish-brown  flocks  by  acids.  Warmed 
with  soda,  the  resin  evolved  an  odour  of  lemon  similar  to  that 
of  Kamala  resin ;  heated  with  sulphuric  acid  a  transient  purple 
colom*  was  developed  and  a  fragrant  odour  evolved.  It  showed 
no  disposition  to  crystallize.  The  watery  solution  of  the 
alcoholic  extract  had  a  sweetish  taste  in  small  quantities  and  was 
nauseous  in  larger  quantities.  It  contained  a  bitterish  amor- 
phous alkaloid,  a  substance  reducing  Fehling's  solution,  and  an 
astringent  body,  striking  a  green  colour  with  ferric  chloiide, 
but  giving  no  precipitates  with  gelatine.  The  alkaloid  gave  no 
distinct  colour  reactions  with  the  strong  mineral  acids. 

PREMNA  HERBACEA,  Roxh. 

Fig. — Griff.  Ic,  t.  447,  loicer  figure  ;  Ferguson,  FamjjJd., 
Colombo,  1887. 

Hab. — Sub-tropical  Himalaya  and  South  Deccan  Penin- 
sula.   The  root. 

Vernacular. — Bharangi  {Hind.),  B^manhati  {Beng.),  Shirutek 
{Tarn.),  G-andu-barangi  {Tel.),  Bharanga-mula  {Mar.),  Grantu- 
bhdrangi,  Nayityaga  {Ca)i.),  Kanta-bharanni  (Mai.),  Barang 
(Gi(z.). 

History,  Uses,  &C. — This  plant  is  frequently  con- 
founded with  Clerodendron  serratum,  Spreng.,  the  roots  and 
stems  of  which  are  sold  under  the  name  of  Bharangi.  la 
Sanskrit  Bharangi  bears  the  names  of  Bh^rgi,  Brahmayashtika, 
Hangika,  Bringa-ja,  and  Vardhaka,  and  is  described  iu  the 
Nighantas  as  hot,  bitter,  pungent,  and  digestive ;  a  remover  of 
dropsy,  cough,  phlegm,  asthma,  fever,  and  rheumatism.  The 
juice  of  the   root  is  given  with  the  juice  of  ginger  and 
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warm  water  in  asthma,  and  it  enters  into  the  composition  of 
several  compound  decoctions  for  diseases  of  the  lungs.  A 
confection  called  Bhargi-guda  is  prepared  with  a  decoction 
of  the  root,  and  the  ten  drugs  called  Dasamula,  chebulic 
myrobalaus,  treacle,  and  aromatics.  An  oil  prepared  with  the 
root  is  recommended  for  external  application  in  the  marasmus 
of  children.  {Chakradatta.) 

The  properties  of  P.  herhacea  agree  much  more  nearly  with 
those  attributed  to  Bharangi  in  the  Nighantas,  than  do  those 
of  Olerodendron  serratum,  although  the  latter  plant  is  at  the 
present  time  in  use  as  Bharangi  throughout  the  greater  part  of 
India.  Dutt  attributes  the  drug  to  C.  Siphonayithus,  but  the 
samples  we  obtained  from  Bengal  consisted  of  the  stems  of 
0.  serratum.  Bombay  was  formerly  supplied  from  the  Circars 
with  P.  herhacea,  but  now  uses  C.  serratum.  Although  the  root 
of  P.  herhacea  has  been  known  from  ancient  times,  it  is  only 
within  the  last  few  years  that  its  botanical  origin  has  been 
identified.  It  was  exhibited  at  the  Madras  Exhibition  of  1855, 
under  the  name  of  Grantu  Bharangi,  among  several  chemical 
and  pharmaceutical  products.  It  is  mentioned  in  Sir  Walter 
Elliot's  Flora  Andhrica,  published  in  1859,  and  referred  to  an 
unknown  species  of  Olerodendron,  which,  he  says,  might  be 
called  acaulis  ;  the  plant  is  there  said  to  grow  about  Lammasingi 
to  the  west  of  Yizagapatam^  whence  it  is  exported  to  Madras 
and  Bombay  to  the  amount  of  several  thousand  rupees  yearly. 

W.  Ferguson  in  1861  identified  the  Grantu  Bharangi  of  South- 
ern India  with  P.  herhacea,  and  in  a  pamphlet  published  at 
Colombo  in  1887  gave  a  figure  of  the  plant  and  its  root. 

Description. — A  small  undershrub  ;  flowering  branches 

1 —  4  inches,  springing  up  after  the  jungle  fires.    Leaves  4  by 

2 —  3  inches,  obtuse,  mature  microscopically  dotted  above, 
minutely  deciduously  pubescent  beneath,  nerves  5  pair. 
Corymbs  1  ^  inch  in  diameter,  pubescent,  somewhat  dense ; 
peduncle  0—1^  inch.  Calyx  y'^  inch,  closely  pubescent ;  lobes 
ovate,  obtuse.  Corolla  |  inch,  greenish-white,  hairy  in  the 
throat,  4-lobed,  obscurely  2-lipped.    Drupe  \  inch  in  diameter. 
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globose.  Roots  about  as  thick  as  a  crowquill  with  numerous 
almost  globular  woody  knots. 

Chemical  composition. — The  constituents  of  this  root  resemble 
to  a  great  extent  those  found  in  P.  integrifolia.  An  orange- 
brown  acid  resin  soluble  in  ether,  alcohol  and  alkaline  solutions, 
and  traces  of  an  alkaloid  are  the  most  important.  There  is  a 
quantity  of  starch  in  the  root,  and  an  entire  absence  of 
astringency. 

Premna  tomentosa,  Willd.^  Wight  Ic,   t.  1468, 

Naguru-chettu ( Tel.), Pedanganeree, KoUay-cottaynellay  {Tarn.), 
is  used  medicinally  in  Southern  India.  Dr.  P.  S.  Mootooswaray 
states  that  the  leaves  are  diuretic,  and  are  given  internally  and 
applied  externally  in  dropsy.  An  infusion  of  10  drachms  of 
the  leaves  and  2  drachms  of  coriander  in  ten  oimces  of  boiling 
water  has  been  used  by  him  with  advantage  in  acute  dropsies. 

Dr.  Mootooswamy  has  seen  the  natives  using  the  leaves  soaked 
in  goat's  urine  or  in  onion  juice  for  dropsy ;  sometimes  chebulic 
myrobalans  are  added  if  the  bowels  are  costive. 

GMELINA  ARBOREA,  Linn. 

Ylg.—Uoxh.  Cor.  PL  Hi.,  t.  246 ;  Wight  Ic,  t.  1470  ;  Bedd. 
.Fl.  8ylv.,  t.  253;  Bheede,  Sort.  Mai.  i.,  t.  41. 

Hab. — Deccan  Peninsula,  and  Ceylon  to  N.-W.  Himalaya. 
The  root  and  fruit. 

Vernacular. — Kambh^ri^  Gumhar,  Shevan  (Hind.),  Gamaii 
[Beng.),  Shivani,  Shevana  [Mar.),  Shivannigida  [Can),  Gumadi 
{Tarn.),  Gumar-tek,  Peddagomru  [Tel.),  Kurabulu  {Mai.), 
Shewan  [Guz.). 

History,  Uses,  &C. — In  the  Nighantas  this  tree  bears 
the  Sanskrit  names  of  Ghambhdri,  Sriparni,  K^smari,  &c.  Tho 
root  is  described  as  bitter,  tonic,  stomachic,  laxative,  and  useful  in 
fever,  indigestion,  anasarca,  &c.  It  is  an  ingredient  of  the  Dasa- 
mula,  or  "  ten  roots,"  and  is  therefore  much  used  in  a  variety 
of  diseases.   Bangasena  says  that  Gambhari  root  taken  with 
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liquorice,  honey,  and  sugar  increases  the  secretion  of  milk.  The 
fruit  is  bitter-sweet  and  cooling,  and  enters  into  the  composition 
of  several  cooling  decoctions  -which  are  recommended  for  fever. 

The  following  is  an  example :  Take  of  the  fruits  of  G.  arhorea 
and  Gmda  asiatica  (parushaka),  liquorice  root,  red  sandal  wood, 
and  the  root  of  Andro])ogon  nmricakis  (ushira),  equal  parts,  in  all 
two  tolas  (360  grains),  water  thirty-two  tolas,  and  boil  till  reduced 
to  one  half.  ( Ghakradatta,  quoted  by  Dutt,  Hind.  Mat.  Med., 
p.  218).  The  juice  of  the  young  leaves  is  used  as  a  demulcent 
in  gonorrhoea,  cough,  &c.,  alone  or  with  other  demulcents 
{Phannacopceia  of  India,  p.  164).  The  bark  of  the  tree  is  used 
by  arrack  manufacturers  in  the  Madura  district  to  regulate 
the  fermentation  of  toddy. 

The  wood  of  this  tree  on  account  of  its  lightness  and  tough- 
ness is  much  valued  for  carriage-building  and  all  ornamental 
work ;  it  is  light  yellow  with  a  reddish  heart  wood,  close  and 
even-grained,  easily  worked,  and  readily  takes  paint  or  varnish. 
At  the  Government  Medical  Store  Depot  Workshops  it  has 
been  found  to  be  the  best  wood  for  making  artificial  limbs, 
stethescopes,  &c.  It  turns  well.  Weight  30  to  40  lbs.  per 
cubic  foot. 

Description. — An  unarmed  tree,  sometimes  attaining  60 
feet,  deciduous,  flowering  with  the  young  leaves.  Leaves  9  by 
6  inches,  more  or  less  acuminate,  entire,  mature  glabrate  above, 
stellately  hairy  beneath ;  petiole  3  inches,  top  glandular. 
Panicles  often  one  foot  in  length,  terminal ;  bracts  ^  inch ; 
flowers  numerous.  Calyx  ^  inch,  teeth  very  small  or  obsolete. 
Corolla  brownish-yellow,  upper  lip  shortly  bifid,  longer  than  the 
lower.  Drupe  |  inch,  ovoid,  usually  2  to  1  seeded.  The  roots 
have  a  light  brown  bark  and  yellowish  wood,  which  is  light 
and  tough ;  they  have  a  bitterish  mucilaginous  taste.  The  fruit 
IS  bitter-sweet  and  mucilaginous. 

Chemical  composition. — The  root  reduced  to  fine  powder  lost 
8-39  per  cent,  at  100°C.  The  ash  amounted  to  14 '41  per  cent., 
and  was  free  from  any  trace  of  manganese. 
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On  analysis  the  following  results  were  obtained  : — 

Petroleum  ether  extract    1*80  per  cent. 

Ether  „    -21   „  „ 

Alcoholic  „    4-274,, 

Aqueous  -   „       ...    19*560  „  „ 

The  petroleum  ether  extract  consisted  of  a  yellow  viscid  oil 
with  slight  siccative  properties.  On  standing,  white  grains 
separated,  which  were  non-crystalline  when  examined  micros- 
copically. In  alcohol  the  extract  was  partly  soluble:  no 
alkaloid  was  present.  The  ether  extract  was  yellowish-white, 
and  contained  a  trace  of  oil ;  it  gave  no  reaction  with  ferric 
salts :  in  addition  to  resins  a  trace  of  benzoic  acid  was  present. 

The  alcoholic  extract  was  yellow  and  brittle :  with  water  a 
turbid  mixture  was  obtained,  which  had  a  bitter  taste.  In 
addition  to  resins  a  trace  of  an  alkaloidal  principle  was  detected. 

The  aqueous  extract  was  sweetish  and  slightly  bitter,  and 
easily  reduced  Fehling's  solution  on  boiling. 

The  fruit  contained  butyric  acid,  with  a  trace  of  tartaric  acid, 
a  trace  of  astringent  matter  giving  a  greenish  coloration  with 
ferric  chloride,  an  alkaloid,  and  a  white  principle,  non-crj'-s- 
talline,  and  neutral,  with  resin  and  saccharine  matter. 

The  alkaloids  present  in  the  fruit  and  in  the  root  appear  to 
be  identical.  The  amount  present  in  each  case  was  very  small, 
not  exceeding  a  trace. 

Several  species  of  Gmelina  are  sometimes  used  as  demidcents. 

G.  asiatica  affords  the  Radix  Deipam  or  Bais  madre  de 
Deos  of  the  Portuguese.    Rumphius  {Hort.  Amh.,  i.,  p.  129) 
relates  that  formerly  its  roots  were  dug  only  on  St.  Mary's 
day,  and  that  only  those  roots  which  turned  towards  the  north 
were  selected  for  use.    It  was  in  great  request  in  Goa  as  an 
antidote  to  every  poison,  and  a  remedy  for  every  disease  in  ^ 
former  days.    The  roots  are  slightly  bitter,  astringent,  and 
aromatic.    Loureiro  says: — "  Valent  in  doloribus  articulorura, 
etaffectibus  nervorum,  radix  interne  sumpta;  folia  externe 
applicata."  {Flor.  Cochin-Ghin.,  ii.,  p.  376.)   The  Tamil  name 
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is  Nilacumal,  and  the  Telugu  Nela-gumddi.  [Aimlie,  Mat. 
Ind.,  ii.,  p.  240.) 

VITEX  NEGUNDO,  Linn. 
Fig. —  Wiijht  Ic,  t.  519  ;  Rheede,  Hort.  Mai.  ii.y  t.  12. 

VITEX  rm¥OL.lA,  Linn. 

Y\g.—Bot.  Mac/.,  L  2187  ;  Rliecde,  Ho>'t.  Mai.  ii.,  t.  11. 

Hab. — Throughout  India  and  Ceylon.  The  leaves,  root, 
and  fruit. 

Vernacidar. — Sambhalu,  Nisinda  {Hind,),  Nisinda  {Boirj.), 
Vanai,  Nigudi,  Lingur  {Mar.),  Vellai-nochi,  Nir-nochi  [Tani.), 
Telia- vavili,  Niru-vavili  {Tel.),  Nochi,  Nirnochi  {Mai.),  Lakki, 
Kure-lakki  {Can.),  Niguri  {Guz.). 

History,  Uses,  &C. — These  two  shrubs,  the  properties  of 
which  appear  to  be  identical,  are  described  by  Sanskrit  writers 
under  the  names  of  Nirgundi,  Sindhuvara,*  Sephalika,  Sveta- 
pushpi,  Pushpaullika,  &c.  Two  varieties  are  recognised:  one 
with  pale  blue  flowers  {SvetapusJipi) ,  and  the  other  with  blue 
flowers  {Pushpanili/ca).  Among  the  Tamils,  one  of  these  plants 
is  supposed  to  be  male  and  the  other  female,  and  for  this 
reason  they  are  usually  combined  together  in  their  pre- 
scriptions. In  the  Nighantas,  Nirgundi  is  described  as  cephalic, 
pungent,  astringent,  bitter  and  light ;  a  remedy  for  colic,  swell- 
ings, rheumatism,  worms,  leprosy^  dyspepsia,  phlegm,  and  boils. 

The  leaves  are  generally  used  as  a  discutient  fomentation  in 
sprains,  rheumatism,  swelled  testicles,  contusions,  &c.  The  root 
IS  thought  to  be  tonic,  febrifuge,  and  expectorant,  and  the  fruit 
nervine,  cephalic,  and  emmenagogue. 

Mahometan  ph3^sicians  use  these  plants  as  substitutes  for 
Vdrx  Arjnus-castus,  the  fruit  of  which  is  imported  into  India  and 
sold  in  the  bazars  as  Sarabhc'ilu-ke-bij. 

*  Siuduka,  Siuduvara  or  Syundavdra,  from  beiug  used  to  prevcut  a 
flow  of  humours,  in  pi'obably  more  correct. 
IlI.-lO 
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V.  Neguiido  is  the  Lagondium  of  lluraphius,  who  states  that 
the  leaves  are  used  to  preserve  rice  and  clothes  from  insects 
and  to  drive  them  away ;  and  that  the  J avanese  women  make  au 
exti'act  from  it  which  they  use  as  a  caraiinative  and  emmeua- 
gog'ue.  In  India  the  leaves  are  often  placed  between  the  leaves 
of  books  to  preserve  them  from  insects. 

V.  tvifolia^  Linn.,  is  highly  extolled  by  Bontius.    { Diseases 
of  India,  p.  226. )    He  speaks  of  it  as  anodyne,  diuretic,  and 
emmenagogue,  and  testifies  to  the  value  of  fomentations  and 
baths  prepared  with  '  this  noble  herb,'  as  he  terms  it,  in  the 
treatment  of  Beri-beri,  and  in  the  allied  and  obscure  affection, 
burning  of  the  feet  in  natives.    Of  V.    Negundo,  Fleming 
remarks  {Asiat.  Researches,  Vol.  XI.)  that  its  leaves  have  a 
better  claim  to  the  title  of  discutient  than  any  other  vegetable 
remedy  with  which  he  is  acquainted.    The  mode  of  application 
followed  by  the  natives  is  to  put  the  fresh  leaves  into  an 
earthen  pot  and  heat  them  over  the   fire  till  they  are  as 
hot  as  can  be  borne  without  pain ;  they  are  then  applied 
to  the  affected  part,  and  kept  in  situ  by  a  bandage ;  the 
application  is  repeated  three  or  four  times  a   day  until  the 
swelling  subsides.    Pillows  of  the  dried  leaves  are  sometimes 
used  to  lie  upon  for  cold  in  the  head  and  headache.    Br.  IIov6 
(1787;  states  that  the  Europeans  in  Bombay  call  it  the  fomen- 
tation shrub,  and  that  it  is  used  in  the  hospitals  there  as  a 
foment  in  contractions  of  the  limbs  occasioned  by  the  land  winds. 
In  the  Concan  the  juice  of  the  leaves  with  that  of  Maka  {Eclipfa 
alba)  and  Tulasi  {Ocimum  sanctum)  is  extracted,  and  Ajwau 
seeds  are  braised  and  steeped  in  it,  and  given  in  doses  of  six 
hiassas  for  rheumatism.    The  juice  in  half  told  doses  with  glii 
and  black  pepper  is  also  given,  and  in  splenic  enlargement 
2  tolas  of  the  juice  with  2  tolas  of  cow's  urine  is  given  every 
morning.    A  very  interesting  account  of  the  treatment  of 
febrile,  catarrhal,  and  rheumatic  affections,  as  practised  by  the 
people  of  M3^sore,  by  means  of  a  sort  of  rude  vapour  bath  pre- 
pared with  this  plant,  is  furnished  by  Dr.   "W.  Ingledew. 
{Edin.  Med.  and  Snr;/.  Journ.,  Oct.  1817,  p.  530.) .  Roxburgh 
mentions  the  use  of  baths  prepared  with  the  aromatic  leaves  in 
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the  puerperal  state  of  women  in  India.  According  to  Ainslie, 
the  jMahometans  are  in  the  habit  of  smoking  the  dried  leaves  in. 
cases  of  headache  and  catarrh.  The  dried  fruit  is  deemed 
vermifuge.    {Phar.  of  Iiiditii  p.  163.) 

Description. — A  shrub  growing  in  patches;  branchlets, 
panicle,  and  underside  of  the  leaves  white,  with  a  fine  tomen- 
tum ;  leaves  petioled,  3  to  5  f  oliolate ;  leaflets  lanceolate,  long, 
acuminated,  entire,  or  coarsely  cut  and  crenated ;  panicle  termi- 
nal, pja-amidal;  fl.owers  bluish- white  to  blue;  berry  black,  the 
size  of  a  pea.  The  habit  of  the  shrub  is  variable ;  when  grow- 
ing near  the  sea  it  has  almost  always  3 -f oliolate  entire  leaves, 
the  leaflets  being  attenuated  into  the  petioles;  inland,  the  shrub 
has  a  more  delicate  appearance ;  the  petioles  of  the  leaves  are 
much  longer  and  the  leaflets,  from  3  to  5  in  number,  are  often 
serrated.  The  serrated  variety  is  preferred  for  medicinal 
purposes,  and  is  called  Ki'itn,  The  leaves  of  both  varieties 
appear  to  be  equally  aromatic ;  the  odour  reminds  one  of  the 
English  Bog  Myrtle  [Myrica  Gale,  Linn. )  ;  the  taste  is  bitter 
and  nauseous.  The  berry  is  very  feebly  aromatic.  In  Anthony 
Collin's  French  Translation  of  Clusius,  Lyons,  1602,  there  ai'e 
figures  of  both  plants,,  which,  though  old  and  quaint,  represent 
the  general  appearance  very  fairly. 

Cliemical  composition. — The  leaves  contain  principally  an 
essential  oil  and  a  resin.  The  oil  possesses  the  odour  of  the 
drug  and  is  neutral  and  almost  colourless.  The  resin  dissolves 
in  alkaline  solutions  with  a  reddish-brown  colour,  softens  below 
40°  C,  and  gi  ves  off  aromatic  vapours  when  heated.  A  tincture 
of  the  drug  gives  a  green  colour  withferric  chloride.  The  ash 
of  the  air-dried  leaves  amoimts  to  7*75  per  cent. 

The  fruits  contain  an  acid  resin,  an  astringent  organic  acid 
giving  a  green  colour  with  ferric  salts  and  a  precipitate  with 
gelatine,  malic  acid,  traces  of  an  alkaloid  and  colouring  matter. 
The  fruits  previously  dried  at  100°  gave  6*8  per  cent,  of  ash. 

Vitex  Agnus-castus,  Linn.  Mahometan  physicians, 
under  the  Arabic  name  of  Athlakand  the  Persian  Panjangusht, 
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describe  the  uyvos  of  the  Greeks  and  the  Vitex  of  the  Romans. 
The  berries  under  the  names  of  Hab-el-fakad  and  Sambhalu-ke- 
bij  are  imported  into  India  and  are  considered  to  be  astringent, 
resolvent,  and  deobstruent,  and  useful  for  removing  obstructions 
of  the  brain  and  liver  ;  they  are  also  given  for  enlargement  of 
the  spleen  and  dropsy.  V.  Agnus-castus  is  also  called  by  the  Arabs 
Zu-khamsata  aurdk,  "  the  five-leaved,"  and  in  Egypt  is  known 
as  Kaf  Miryam,  "  the  hand  of  Mary."  Among  the  ancients 
it  was  sacred  to  Esculapius,  and  was  considered  s}anbolical  of 
chastity.  In  the  Middle  Ages  the  fruit  was  known  as  "Monks' 
pepper."  The  fruit  is  sold  in  Bombay  as  Reimka,  the  true 
r  euuka  (Piper  aurantiacum)  is  not  known  in  Western  India. 

Description. — A  small,  dull  gray,  ovoid  fruit,  the  size 
of  a  duckshot,  half  enclosed  in  the  calyx,  to  which  a  portion  of 
the  peduncle  remains,  attached.  Upon  section  it  is  found  to  be 
extremely  hard,  and,  if  perfect,  to  consist  of  four  cells,  each 
containing  a  small  flat  seed.  Generally  one  or  more  of  the 
cells  are  abortive. 

Chemical  comjiosition. — The  seed  of  V.  Agnus-casfiis  has  been 
found  to  contain  a  peculiar  bitter  principle  called  Castine,  a 
volatile  acrid  substance,  a  large  quantity  of  free  acid  and  fat 
oil.  In  Greece  the  fresh  and  rather  unripe  berries  are  said  to 
be  added  to  the  must  of  the  grape  to  render  the  wine  more 
intoxicating,  and  prevent  it  from  turning  sour.  {Landerer, 
Buchn.,  Bepert.  liv.,  20;  LXXXI.,  229;  Bnchn.  iV.  Eepeii.y 
III.,  392.) 

CLERODENDRON  INERME,  Garfn. 

Fig. — Gcirtn.  Fruct.  I.,  t.  57,  /.  1 ;  Rheede,  Sort.  Mai.  v., 
t.  49. 

Hab. — India  and  Ceylon,  near  the  sea.    The  leaves. 

Vernacular. — Sangkupi,  Chhoti-ai-ni  {Hind.),  Isamdhari 
{DuM.),  Shen-gankuppi  (Tain.),  Pishinika,  Utichettu  {Tel.), 
Banjoi  {Beucj.),  Koivel,  Vanajai,  Lahfm-kh^ri-narvel  (Afar.), 
Naitakkile  {Can,). 
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History,  Uses,  &C. — This  is  a  shrub  the  medicinal  pro- 
perties of  which  are  widely  known  in  the  East.    Some  identify 
it  with  the  Kshiidragnimantha  of  the  Raja  Nirghanta.    It  is 
the  GamUr-laut  of  Java,  the  Wcel-hu-rcenda  of  Ceylon,  and  the 
Sanfii-mwi  of  Cochin-China.    Ainslie  says  the  juice  of  the 
leaves  and  root  is  considered  alterative  in  scrofulous  and 
venereal  affections,  the  dose  being  a  tablespoonful  with  or  with- 
out a  little  castor  oil.    Rheede  speaks  of  the  use  of  the  dried 
leaves  for  the  same  purpose,  and  of  a  poultice  of  the  leaves 
to  resolve  buboes  ;  he  also  says  a  bath  prepared  with  them  is 
used  in  mania,  while  the  root  boiled  in  oil  affords  a  liniment 
useful  in  rheumatism.    G.  inerme  is  the  Jasminum  litoreum  and 
P/iarmacum  litoreum  of  Rumphius  [Lib.  vii.,  cap.  47),  who  says 
the  Amboyna  name  is  Wale-puti-IohaJia,  which  means  "white 
strand  cord."    The  Malays  and  Macassars   administer  the 
berries  or  the  root  to  people  poisoned  by  eating  imwholesome 
fish ;  the  leaves  smeared  with  oil  are  heated  over  the  fire  and 
applied  to  recent  wounds  ;  they  are  also  one  of  the  leaves  used 
for  preparing  the  green  rice  of  the  Malays ;  he  concludes 
by  saying  "  larga  ac  fausta  natura  in  cunctis  fere  litoribus 
banc  obviam  profert  plantam."    In  Bombay  the  plant  has  a 
great  reputation  as  a  febrifuge  ;  the  juice  of  the  leaves  is  used 
in  doses  of  half  an  ounce.    It  is  mucilaginous,  very  bitter, 
somewhat  saline,  and  with  a  fragrant,  apple-like  odour. 

The  medicinal  properties  of  C7.  inerme  closely  resemble  those 
of  Chiretfca.  The  dried  leaves  have  been  found  to  be  quite  as 
efficient  as  the  juice  of  the  fresh  plant ;  thoj  should  be  dried  in 
the  shade  to  preserve  their  aroma,  and  may  be  administered  in 
decoction  with  aromatics,  or  powdered  and  made  into  pills.  A 
tincture  has  also  been  found  to  be  an  efficient  preparation. 

Description.~A  straggling  shrub,  3—7  ft.;  shoots  grey- 
pubescent.  Leaves  opposite,  rarely  ternate,  | — li  in.,  when 
young  somewhat  grey-pubescent,  base  cuneate ;  petiole  |  in. 
Pedimcles  -j— 11  in.,  all  axillary,  3—7  fid. ;  bracts  in,,  linear; 
pedicels  ^ — ^  in.,  calyx  grey-puberulous  or  glabrate.  Corolla 
white,  tube  |  in.,  glabrate,  lobes  ^  in.,  oblong.    Drupe  4  by  ^  in., 
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spongy,  hardly  succulent,  sinootli,  hardly  sulcate,  separat- 
ing into  four  Avoody  pyrenes.  Or  the  leaves  may  be  mostly 
ternate  or  sublinear  and  larger.  The  drupe  also  may  vary  in 
size.  Some  on  this  account  make  Rumphius'  plant  a  separate 
species  under  the  name  of  C.  neriifoUuni,  but  Bentham  and 
Kurz  consider  it  only  a  variety. 

Chemical  comjwsition. —  A  proximate  analysis  of  the  leaves 


gave  the  following  results : — 

Ethereal  extract   ,   4*77 

Alcoholic      „    5-70 

Aqueous       „                                    ....  ]5-o4 

Alkaline      „   11-48 

Organic   residue    50 "06 

Inorganic    6*44 

Moisture      „    6-01 

Total    100-00 


Ash  soluble  in  water    44*  14 

„       „      in  acid    47']  0 

Sand  and  silicates   8*76 

Total   100-00 

Sodium  chloride  in  ash   24  0 1 


The  bitter  principle  is  entirely  removed  by  ether,  and  the 
subsequent  treatment  by  alcohol  and  water  affords  extracts 
which  are  free  from  any  bitterness.  Ether,  alcohol,  and  water 
independently  exhaust  the  leaves  of  this  principle,  but  the  former 
removes  it  with  less  admixture  of  foreign  substances.  The 
ether  extract  evaporated  and  mixed  with  water  will  give  up  the 
bitter  property  to  the  solvent,  and  this  by  gradual  evaporation 
leaves  it  in  an  almost  pure  condition.  It  is  obtained  as  a  viscid 
mass,  which,  in  process  of  time  and  by  exposure  to  the  air,  hardens, 
and  may  be  reduced  to  a  non-hygroscopic  powder.  It  is  soluble 
in  water,  with  a  slightly  acid  reaction,  and  is  partially  rendered 
insoluble  by  neutral  plumbic  acetate,  thus  giving  evidence  of 
its  compound  nature.  The  portion  precipitated  by  the  loud 
salt,  when  liberated  from  the  metal  by  hydrogen  sulphide,  was  a 
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light-coloured  amorphous  acid  powder,  soluble  in  water,  spirits 
of  wine  and  ether,  and  reducing  Fehling  when  in  aqvieous  solu- 
tion. The  bitter  principle  that  escaped  precij)itation  by 
plumbic  acetate  was  readily  shaken  out  of  the  acid  filtrate  witb 
ether.  This  was  a  whitish  amorphous  powder  soluble  in  water, 
with  a  neutral  reaction,  and  did  not  reduce  Fehling's  solution; 
it  was  not  precipitated  by  alkalies,  and  was  not  coloured  with 
ferric  chloride ;  it  was  chiefly  distinguished  by  its  being  pre- 
cipitated by  tannin  and  affording  a  transient  red-brown  colour 
with  strong  sulphuric  acid.  The  dual  nature  of  the  bitter 
principle  seems  to  show  a  very  remarkable  resemblance  with 
that  found  in  Chiretta  {Swertia  C/nrata),  a  gentianaceous  plant. 
Chiretta  has  been  investigated  by  Hohn,  who  found  the  drug 
to  contain  Ojjhelio  acid  C  H'^»  0^°  and  Chiratm  G'"^  R'^  0'',  an 
acid  and  neutral  bitter  principle  respectively,  and  representing 
the  activity  of  the  herb. 

The  leaves,  when  distilled  with  water,  jdeld  a  stearopten-like 
body  having  the  fruity  flavour  of  the  fresh  plant.  The  ether 
extract  was  fragrant,  green,  and  of  a  greasy  consistence.  The 
alcoholic  extract  contained  some  resinous  matter,  and  much  of 
the  salt,  which  was  left  as  cubical  crystals  when  evaporated. 
Water  dissolved  out  gum  and  brown  colouring  matter,  Neither 
tannin  nor  starch  was  present  in  the  leaves.  They  left  on 
gentle  incineration  as  much  as  15 '29  per  cent,  of  ash,  and  the 
large  amount  of  salt  in  this  ash  indicates  the  habitat  of  the 
plant  as  being  in  close  proximit}''  to  the  sea.  {Hoo'per  in  PJiarm. 
Record,  Aug.  1st,  1888.) 

CLERODENDRON  INFORTUNATUM, 

Gcirtn. 

Fig. — Rheede,  Eort.  Mai,  ii.,  t.  25;  Burm.  Zci/.,  t.  29. 
Hab. — Throughout  India.    The  leaves. 

Vcniacukt)\—Wa.(\nt  {Hind.),  Bhat  {Benr/.),  Chitu  (Nejjafjj 
Bhandir,  Kari  {Mar.),  Kare  {Can.). 

History,  Uses,  &C. — llheede  states  that  the  leaves  of  this 
plant  arc  used  as  a  vermifuge,  and  that  the  root  rubbed  down  with 
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buttermilk  is  administered  in  colic  and  lientery.  Dr.  Bholanath 
Bose  has  drawn  attention  to  the  leaves  as  a  cheap  and  efficient 
substitute  for  Chiretta.  {Phaniiacopceia  of  India.)  Brigade- 
Surgeon  J.  H.  Thornton  considers  the  expressed  juice  of  the 
leaves  to  be  an  excellent  laxative,  cholagogue,  and  anthelmintic 
also  a  valuable  bitter  tonic,  and  useful  as  an  injection  into  the 
rectum  for  the  destruction  of  ascarides.  These  opinions  are 
supported  by  those  of  six  other  medical  officers  quoted  by  Dr. 
G.  Watt  in  the  Dictionary  of  the  Economic  Products  of  India,  ii., 
p.  373.  M.  C.  Dutt  gives  Bhandira  as  the  Sanskrit  name,  but 
this  name  does  not  occur  in  the  Raja  Nirghanta,  and  is  usually 
applied  to  other  plants.  In  Western  India  it  has  been 
identified  with  the  Kari  of  the  Raja  Nirghanta. 

Description. — A  gregarious  shrub  spreading  by  under, 
ground  suckers,  3  to  6  feet  in  height.  The  leaves  are  from  8  to 
10  inches  long,  and  from  7  to  8  inches  broad  at  the  base,  ovatC' 
cordate,  hairy  on  both  sides,  odour  disagreeable,  taste  bitter,  and 
slightly  astringent.  The  inflorescence  forms  large,  terminal, 
cross-armed  panicles,  flowers  white,  streaked  with  pink,  sweet- 
scented  ;  after  they  have  fallen,  the  calyxes  enlarge  and  turn  red; 
Chemical  cojnposition. — A  proximate  analysis  of  the  leaves 


gave  the  following  result: — 

Ethereal  extract    10*81 

Alcoholic     „    36-40 

Aqueous      „   15  "20 

Alkaline     „    8-97 

Organic  residue    38"47 

Inorganic    „    5 "93 

Moistui-e   4-22 


Total   100-00 


Ash  soluble  in  water    16"83 

„       ,,      in  acid    72"86 

Sand  and  silicates   10*30 


Total  100-00 


Sodium  chloride  in  ash   5-58 
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The  leaves  of  C.  infortunatiim  were  devoid  of  the  odorous 
principle  noticed  in  the  former  species,  and  yielded  no  volatile 
constituent  when  boiled  with  Avater.  The  etherextract  contained 
a  quantity  of  resinous  matter,  and  gave  up  the  bitter  principles 
when  heated  with  water ;  the  extract  was  of  a  less  fatty  consistence 
than  that  from  the  C.  inerme  leaves.  The  spirituous  extract  was 
also  much  larger  than  in  the  previous  sample,  and  was  differently 
constituted,  inasmuch  as  it  almost  entirely  consisted  of  a  tannin, 
giving  a  green  colour  with  ferric  chloride,  Th«se  leaves  con- 
tain much  more  soluble  organic  matter  than  the  former,  but 
the  percentage  composition  of  the  ash  shows  that  the  soluble 
inorganic  salts  are  much  smaller.  The  ash  of  these  leaves 
amounted  to  12"3  per  cent.  {Hooper  in  Pharm.  Record,  Aug.  1st, 
1888.) 

Clerodendron  Siphonanthus,  Br.,  Lam.  III.,  t.  79, 
/.  i. ;  Wight  III.,  t.  173,  is  stated  by  M.  C.  Dutt  to  be  in  use  in 
Bengal  as  Bharangi,  but  the  samples  of  that  drug  which  we 
obtained  from  C;ilcutta  and  Cawnpore  proved  to  be  the  stems 
and  roots  of  C.  serratum,  Spr.,  Wight  le,,  f.  1472;  BoL 
Mag.,  t.  2536.  From,  enquiries  we  have  made  there  is  no  doubt 
that  the  latter  plant  is  larg-ehj  used  in  many  parts  of  India  as 
a  substitute  for  Premna  herbticea,  the  true  Gantu  Bharangi,  but 
if  we  regard  the  root  of  G.  sermtnm  as  the  true  Bharangi,  and 
the  root  of  P.  herhicea  as  the  Gantu  {or  knotted)  Bharangi, 
there  will  be  no  confusion.  G,  serratum  has  a  light-coloured 
root,  very  often  contorted,  and  seldom  more  thaa  an  inch  in 
diameter.  A  light  brown  epidermis  and  thin  bark  cover  the 
tough  woody  portion,  which  shows  well-marked  medullary  rays 
and  concentric  rings.  The  drug  contains  much  starch,  it  is 
faintly  bitter,  and  has  no  peculiar  odour.  The  young  tops  and 
light  blue  flowers  -are  used  as  a  vegetable  by  the  natives. 

The  root  of  G,  serration  did  not  yield  anything  of  great 
activity  when  examined  chemically,  which  proves  that  there  is 
little  to  recommend  it  as  a  medical  ag-ent.  The  wood  of  the  root 
18  almost  inert  and  tasteless  ;  the  thin  bark  constitutes  only  one- 
fifth  of  the  weight  of  the  dried  root  and  contains  a  small 
iir—ii 
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quantity  of  the  peculiar  bitter  principles,  dissolved  by 
ether,  associated  with  an  acrid  resinous  substance,  and  some 
fatty  material.  It  is  interesting  to  observe,  however,  that  the. 
reactions  of  the  bitter  principle,  although  occurring  in  such 
small  quantity,  were  identical  with  that  obtained  in  the  leaves 
of  the  other  two  species,  where  it  formed  from  ^  to  1  per  cent, 
of  the  total. 

AVICENNIA  OFFICINALIS,  Linn. 

Fig. —  Wall.  PI.  As.  Bar.  in.,  t.  271;  Wight  Ic,  t.  1481; 
Rheede,  Horl.  Mai.  iv.,  t,  45..  The  White  Mangrove  {E)xgi\ 
Paletuvier  blanc  {Fr.\ 

Hab.— Mangrove  swamps  of  Deccan  Peninsula'  and" 
Ceylon.    The  seeds  and  bark. 

Vernactdar. — Bani  (Beng.),  Mada-chettu,  Nalla-mada  (ITe/.) 
Upputi  (Mai.),  Tivara  {Mar.),  Timmar  {Sind). 

History,  U  SeSj  &C. — This  plant  derives  its  generic  name 
from  the  celebrated  Arabian  physician  Avicenna  (Ibn  Sina) .  The 
green  fruit  mixed  with  butter  and  boiled  is  made  into  a  plaster, 
which  is  used  for  softening  and  maturing  tumours,  and  to  promote 
the  healing  of  the  ulceration  caused  by  small-pox.  This  property 
of  the  fruit  is  alluded  to  by  Camoens  in  the  "Lusaid" — 

"  Wide  forests  there  beneath  Maldivia's  tide 
From  withering  air  their  wondrous  fruitage  hide. 
The  green-hair'd  Nereids  tend  the  bowery  dells, 
Whose  wondrous  fruitage  poison's  rage  expels." 

The  bark  is  astringent  and  is  used  by  tanners.  In  Madras 
the  ashes  of  the  wood  are  used  by  washermen  for  washing  clothes. 
The  wood  is  valued  on  account  of  its  durability  under  water, 
and  as  a  fuel  for  heating  furnaces  it  is  preferred  to  other  kinds 
of  wood  on  the  West  Coast  of  India.  The  seeds  are  bitter,  but 
are  sometimes  eaten. 

description. — A  shrub  or  tree  with  opposite  evergreen 
leaves,  which  are  oblong,  entire,  and  covered  beneath  with  a 
white  pubescence.    The  flowers  are  arranged  in  closely-packed 
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terminal  bunches,  and  are  of  a  dirty  yellow  colour.  The  fruit  is 
a  broad,  compressed  capsule,  one  inch  in  length,  dehiscing  by 
two  thick  valves ;  seed  erect,  cotyledons  large,  plaited  length- 
wise, radicle  inferior,  villous.  The  roots  stand  out  of  the  mud  in 
which  they  grow,  overarching  each  other  in  erect  angled  massesj 
and  send  up  asparagus-like  shoots  from  their  underground 
parts. 

Chemical  composition. — -The  bark  of  A.  officinalis  is  used  in 
Madras  as  a  dyeing  agent  rather  than  as  a  tan.  It  contains  a  red 
colouring  matter  striking  a  greenish  colour  with  ferric  chloride* 
,  but  gi^^ng  no  precipitate  with  gelatine.  The  colouring  matter 
is  precipitated  by  acids  and  redissolved  by  alkalies.  The  ash 
of  the  air-dried  bai'k  amounts  to  11 '4  per  cent.,  and  is 
deliquescent. 

LABIATiE. 

OCIMUM  BASILICUM,  Linn. 

F\g.— -Wight  Ic,  t.  868;  Jacq.  Hort.  Vind.  UL,  i.  72;' 
Bheede,  Hort,  Mai.  x,,  t.  87.  Sweet  Basil  (Eng.),  Grand  Basili^ 
(Fn). 

Hab. — Persia,  Punjab,  Cultivated  throughout  India.  The 
herb  and  seeds. 

Vernacular, — Nazbo,  Sabza  (Hind.),  Sabja  {Mar.,  Giiz.), 
N"asbo,  Sabja,  Baboi-tulsi  (Beng.),  Tirunitru-pachchai  ( Taw. ), 
"Vibudi-pattri  {Tel.),  Kam-kasturi  (Can,). 

History,  Uses,  &C. — The  Hindus  dislike  the  smell  of 
this  plant;  the  Mahometans  on  the  other  hand  are  very  partial 
to  it.  The  Arabs  call  it  Rih^n  or  "  the  herb,"  and  the  Persians 
Shahasperham  or  "  king  of  herbs,"  and  Nazbu,  having  a 
deHcate  odour  it  is  also  known  in  Persia  as  Habak-i-Kirmani, 
"  Kirman  mint,"  from  its  abundance  in  that  province.  The 
author  of  fheMakhzan  states  that  it  is  the  (•Ji*-*'  (Ocimura)  of 
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Europeans,  who  call  the  larg-e-Ieaved  variety  Ocimum  magnidrtf' 
and  the  small-leaved  Ocimuoi  panum.  The  plant  is  confiidered; 
to  be  hot  and  dry,  deobstruent,  carminative,  and  stimulant,  and^ 
the  seeds  taken  whole  are  much  valued  on  account  (A  their 
mucilaginous  properties  :  when  crushed  they  are  said  to  be' 
astringent,  and  are  prescribed  in  fluxes  from  the  bowels.  The 
juice  of  the  plant  snuffed  up  causes  sneezing  and  clears  the 
brain.  O.  basilicum  is"  probably  the  wKtMof  of  Dioscorides,  but 
perhaps  not  of  Theophrastus,  who  describes  ^Kifiov  as  a  shrub." 
The  Ocimiim  of  Pliny  is  probably  a  kind  of  clover  which  also 
bore  this  name,  as  he  states  that  it  is  given  to  mares  and 
asses  to  promote  conception. 

De  Gubematia  {Myth,  des  Plant,  ii.,  35)  gives  an  interesting 
account  of  the  history  of  Basil  in  Europe  where  it  is  considered 
to  be  erotic  and  funereal.  In  Southern  Italy  it  is  worn  in  the 
waist  or  bosom  of  young  girls  and  in  the  hair  of  married  women, 
and  is  called  Bacia-nicola ;  the  youths  stick  a  sprig  of  it  above 
the  ear  when  they  go  courting.  '  In  Tuscany  the  Basil  is  called 
Amorino.  In  Crete  it  is  a  sign  of  mourning,  but  is  universally 
cultivated  in  window  gardens ;  Boccacio's  story  of  Isabetta  of 
Messina  is  too  well  known  to  require  repetition .  De  Guber- 
natis  is  of  opinion  that  all  the  superstitions  concerning  this 
plant  current  in  Southern  Europe  are  of  Byzantine  origin. 
According  to  the  Apomasaris  Apotelesmata,  to  dream  of  Basil 
is  unlucky. 

In  Europe  Sweet  Basil  is  used  as  a  potherb  for  seasonii 
certain  kinds  of  food,  and  is  considered,  to  have  the  sai 

'general  qualities  as  thyme,  sage,  &c.    It  has  long  been  apopi 
remedy  for  mild  nervous  or  hysterical  disorders,  and  in  Buen' 

.  Ayres  its  fresh  juice  is  said  to  be  used  as  an  anthelmintic,  an 
to  possess  the  advantage  of  not  tending  to  produce  unpleasaH 
symptoms.  Its  essential  oil  was  formerly  in  vogue  as  a  cart 
tive  and  nervine.     [Med.  Record,  xvi.,  3-25.) 

Description, — Three  forms  of  this  plant  are  common 
India :  the  mint-like  garden  basil,  with  large  flowers  and  gre€f 
or  purple  stems ;  the  variety  pilosum  of  Roxburgh  having 
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pleasant  lemon  odour ;  and  a  small  variety  common  in  gardens 
ttfid  on  waste  ground  having  a  marked  peppermint  odour,  and 
hardly  different  from  0.  canum.  The  ordinary  garden  basil  has 
brown  nutlets,  but  those  of  the  pilose  variety  are  black  and 
correspond  with  the  drug  imported  from  Persia  under  the  name 
of  Tukm-i-rihSn.  They  are  small,  black,  oblong  nutlets,  barely 
yig-  of  an  inch  long,  slightly  arched  on  one  side  and  flattened  on 
the  other,  at  the  base  there  is  a  small  projection  with  a  white 
point.  They  have  no  odour,  the  taste  is  oily  and  slightly 
pungent.  "When  moistened  they  become  coated  with  a  semi- 
dpaque  mucilage.  v 

Chemical  composition. — The  leaves  distilled  with  water  yield 
about  l  o6  per  cent,  of  a  yellowish- green  oil,  lighter  than  water 
[JRayhaud,  J,,  Pharm.  20,  447),  which,  when  kept,  solidifies, 
almost  wholly,  as  crystallised  basil- camphor ;  the  solid  oil 
crystallised  from  alcohol  forms  4-sided  prisms,  having  a  faint 
smell  and  taste ;  crystallised  from  water,  it  forms  white,  trans- 
parent, nearly  tasteless  tetrahedrons.  It  is  neutral.  Formula 
Q20  jjiB  (3  jjQ^  [Bonastre,  Bumas  and  Feligof  in,  Omelin's  Hand- 
book;  U,  359.) 

The  price  of  the  Persian  seeds  in  Bombay  is  Rs.  4  per  maund 
of  37^  lbs. 

OCIMUM  GRATISSIMUM,  Linn, 

Fig. — Jacq.  Ic.  PI.  Bar.  Hi.,  t.  495 ;  Bheede,  Sort.  Mai.  x., 
t.  86. 

Hab. — Bengal,  Ohittagong,  E.  Nepal,  Deccan  Peninsula. 
The  leaves. 

macular. — Ram-tulasi  {Hind.  Mar.  Beng.),  Elumicham- 
tolashi  {Tarn.),  Nimma-tulasi  {Tel.),  Kattu-tuttuva  [MaL), 
Kada-tulasi  {Can.). 

History,  Uses,  &C. — This  plant  is  the  Varvara,  Barba- 
ra, and  A  j  valla  of  the  Nighantas.  The  leaves  have  a  remark- 
ably grateful  lemon  odour  and  taste,  and  are  made  into  a  chutney 
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by  tlie  Hindus,  and  are  also  used  as  a  cooling  remedy  in  gonor- 
rlioea.  Baths  and  fumigations  prepared  with  this  plant  are  used 
in  the  treatment  of  rheumatism  and  paralysis.  A  decoction  of 
the  mucilaginous  seeds  is  used  as  a  demulcent.  This  plant 
has  been  wrongly  identified  with  the  Palangmishk  or  Faranj- 
mishk  of  Persia.  The  seeds  imported  into  Bombay  from  Persia 
under  these  names  bear  no  resemblance  to  those  of  0.  gratis- 
simum. 

Description, — Stem  erect,  woody,  perennial;  bark  ash- - 
coloured;  branches  opposite,  erect,  4-sided,  when  young  smooth, 
glossy  and  green,  whole  height  of  the  plant  from  4  to  8  feet ; 
leaves   opposite,  long-petioled,  drooping,  oblong,  ventricose, 
remotely  serrate,  pointed,  smooth  on  both  sides,  often  6  inches 
long,  including  the  petiole,  which  is  about  a  third  of  the  whole ; 
racemes  terminal,  pretty  long,  rigidly  erect,  with  the  verticels 
of  six  flowers  pretty  close  ;  bracts  short  petioled,  reflexed,  cor-' 
date  lanceolate  ;  calyx,  upper  lip  marked  with  three  nerves ;! 
corol  short,  scarcely  larger  than  the  calyx,  of  a  pale  yellow  under- 
neath, oblong,  concave,  and  entire ;  filaments  longer  than  thef: 
corol,  with  a  large  tuft  of  dark  yellow  hairs  on  the  joints  of 
the  large  pair  near  the  base.  {Roxh.) 

.    OCIMUM  SANCTUM,  Lhm. 

Fig.  Burm.  Thes.  Zeyl.  174,  t.  SO,ff.  1,  2:  Rumph.  Herb.. 

Apih.  v.,  t.  92,  /.  2.    Holy  Basil  {Eng. ). 

Hab.  Throughout  India.    The  leaves. 

Vernacular,— TlvXsy  {Hind.,  Gu%.),  Tulasi  (Tow?.,  Tel.,  Mai.,' 
Beng.,  Mar.,  Can.). 

History,  Uses,  &C. — The  Tulasi  plant  is  venerated^ 
in  India  by  the  Hindus  like  the  Vervein  was  amongst  the^.- 
Romans.  Its  worship  is  expounded  in  the  Tulasikai'afam,a  little  • 
book  composed  of  two  parts  :  the  first  being  the  Tulasikava9am- 
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proper  or  "Tulasi  amulet, from  the  Tulasmdhcitmy a  oi- the 
Brahinanda  Piirana,  and  the  second,  a  hymn  in  honour  of  the 
plant  by  a  certain  Pundarika.  The  Tulasi  is  invoked  for  the- 
protection  of  all  parts  of  the  body  in  life  and  death,  and  espe- 
cially in  its  quality  of  putradah  putrakdnkshindm,  or  "  giver  of 
children."  The  plant  is  the  beloved  of  the"  gods  and  of  pious 
persons,  to  whom  it  affords  its  rt;wnY«  (ambrosia) ;  it  is  especially 
dear  to  Yishnu  and  Lakshmi,  whence  its  synonyms  Haripriya, 
Yishnupriya  and  Lakshmipriya.  The  divine  Narada  has  sung 
the  praises  of  this  immortal  plant,  which  contains  in  itself 
every  perfection,  cures  every  ill,  and  purifies  and  guides  to  the 
heavenly  paradise  those  who  Avorship  it.  The  mystery  of  the 
Tulasi  is  the  mystery  of  the  Creator. 

The  worship  of  the  plant  is  strongly  recommended  to  Yishnuites 
in  the  latter  part  of  the  Padmapurana,  and  it  is  also  worshipped 
by  the  followers  of  Siva.  Krishna,  the  popular  incarnation  of 
Yishnu,  has  adopted  this  herb  for  his  cult,  whence  the  name 
Krishna- tulasi.  Sita,  according  to  the  Ramayana,  was  turned 
into  a  Basil  plant,  which  on  this  accoimt  bears  the  synonym 
Sitahvaya.  The  connection  between  the  Tulasi  and  the  Amrita 
is  indicated  by  the  suspension  over  the  plant  of  a  dropping  pot 
of  water  in  the  month  Vaisakh.  "Worshippers  of  Yishnu  wear  a 
necklace  of  Tulasi  beads,  and  the  Yishnu  didas  or  "messengers 
of  Yishnu,^'carry  tulasimani  rosaries.  When  a  Hindu  dies,  his  head 
is  washed  with  water  in  which  are  placed  Tulasi  leaves  and 
Sesamum  seeds,  and  a  sprig  of  the  plant  is  placed  upon  his  breast 
as  a  viaticum.  According  to  the  Kriyuyogasaras,  the  devout  wor- 
shipper of  the  Tulasi  is  privileged  to  ascend  to  Yishnu's  paradise 
accompanied  by  10  millions  of  his  kindred.  The  wretch  who 
destroys  the  plant  is  abhorred  of  Yishnu,  and  can  never  hope  for 
any  prosperity ;  it  may  only  be  plucked  for  religious  or  medicinal 
use  and  when  offering  the  following  prayer: — "Mother  Tulasi, 
who  brings  joy  to  the  heart  of  Govindas,  I  gather  thee  for  the 
worship  of  Narayana;  without  thee,  0  blessed  one,  every  work 
IS  vain  ;  that  is  why  I  pluck  thee  ;  0  goddess,  be  propitious  to 
me.  As  I  gather  thee  with  care,  be  merciful  to  me,  O  Tulasi, 
mother  of  the  world,  I  beseech  thee." 
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la  worshippiug  the  plant,  it  is  addressed  as  the  goddess 
Sri  or  Lakshmi — 

Sakhi,  Sabhe,  Papahariui,  Piinyade,  Namaste, 
Naradunute,  Naraynnamahalipriye  ! 

O  beloved,  O  beautiful,  O  destroyer  of  the  wicked,  O  purifier  ; 
Honour  to  thee,  O  distinguished  of  Narada,  O  dear  to  the  heart  of 
Vishnu  ! 

The  goddess  is  besought  to  protect  the  head  ifi)'as),  the 
forehead  {vhalayn),  the  sight  (dnfas),  the  nose  {grdhncim)  in 
her  quality  of  sugandha  or  perfumed,  the  face  {mukhain)  in  her 
quality  of  sumukhi  or  fair  of  face,  the  tongue,  the  neck, 
the  shoulders,  the  body  {mcuiJiyam)m.  its  quality  oi picnyadd,  &c., 
down  to  the  feet.    {Di  Gahernatis.) 

The  Tulasi  plant  may  be  often  seen  occupying  a  prominent 
position  in  front  of  Hindu  houses  ;  when  thus  kept  it  has  to  be 
watered  and  worshipped  daily .  It  is  often  grown  on  the  top 
of  the  Brundavanas*  or  square  brick  structures  erected  in  the 
outer  courts  of  temples,  and  in  Calcutta,  even  in  Europeaa 
compounds,  there  is  hardly  a  hut  occupied  by  a  Darwan  or 
Ooriya  bearer  without  a  pot  of  Tulsi  close  to  the  doon 
Frequently  in  the  evenings  a  light  is  kept  burning  near  the 
plant.  Sanskrit  writers  make  two  varieties  of  this  plant  (founde 
upon  some  difference  in  the  colour  of  their  leaves) ,  namely,  white 
and  black ;  the  plant,  irrespective  of  colour,  is  called  in  Sanskri 
Tulasi  and  Parnasa.  According  to  the  Raja  Ninjhanta,  i 
removes  cold,  destroys  intestinal  worms  and  e\dl  spirits,  an 
alleviates  vomiting. 

The  leaves  are  said  to  be  expectorant,  and  are  prescribed  i~ 
catarrhal  affections.    The  dried  leaves  powdered  are  used  as 
snuff  in  a  disease  called  peenash  (ozoena).    Ainslie  mcntio 
the  use  of  the  root  in  decoction  in  febrile  affections.    In  ti 
Concan  a  decoction  of  the  leaves  with  the  flowers  of  Care^ 
arhorea  and  black  pepper  is  given  in  remittent  fever.  Tulasi 
also  an  ingredient  in  prescriptions  for  rheumatism.    (See  Vi 
trifolia.)    The  seeds  are  mucilaginous  and  demulcent. 

*  ^^f^  (Vrindavana)  is  a  raised  platform  of  earth  or  masonry  on  whi 
the  worshippers  of  Krishna  plant  and  preserve  the  Tulasi. 
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Description.  — Stem  short,  woody,  perennial ;  branches 
numerous,  opposite,  round,  usually  dark-purple,  bairy;  leaves 
opposite,  pctioled,  oval,  serrate,  downy,  about  1^  inch  long 
and  1  inch  broad ;  racemes  terminal,  erect,  usually  .  dark- 
purple,  hairy,  4-sided ;  bracts  opposite,  petioled,  cordate,  reflex, 
3-flowered;  seeds  black,  oblong,  about  y'^  of  an  inch  long, 
slightly  arch«d  on  one  side  and  flattened  on  the  other,  blunt- 
pointed. 

Other  labiate  plants,  officinal  in  the  East  on  account  of  their 
mucilaginous  nutlets,  are  : — 

Salvia  plebeia,  I!>\,  and  S.  aegyptiaca,  Linn,  var. 
pimUa  Btk  Dcn-e.  in  J  acq.  Voy.  BoL  128,  t.  133,  The  former 
plant  is  common  in  many  parts  of  India,  and  the  latter  in  the 
Salt  Range  and  Trans-Indus,  extending  to  Sind  and  Belu- 
cliistan. 

The  nutlets  of  8..  pkbcia  are  very  small,  -^-q  of  an  inch  long, 
ellipsoid,  smooth,  and  of  a  brown  .colour ;  they  are  valued  on 
at'coant  of  t'heir  mucilaginous  properties,  and  arc  administered 
internally  in  gonorrboea.  They  are  suj)33oscd  to  bave  strengthen- 
ing properties,  and  are  given  to  promote  tbe  sexual  powers 
like  many  other  mucilaginous  drugs.  The  statement  tbat  they 
are  used  for  killing  vermin  is  a  mistake.  The  plant  is  known 
as  Sathi  and  Samundar-solc  in  the  Punjab  and  Sind,  and  tbe 
seeds  are  sold  in  the  bazars  under  tbe  name  of  Kammar-kas 
or  "  strong-back.''  Theophrastus  (II.  P.  ix,,  19)  mentions  a 
Kpuraioyovos  or  "  stroug-back "  whicb  has  not  been  identified. 
The  Greeks  were  acquainted  with  8.  officinalis,  the  EleUsphaliOs 
or  Sphakosoi  Theophrastus  (H.  P.  vi.,  1, 2),  and  tbe  Elelisjjhakia 
of  modern  Greece. 

The  nutlets  of  8.  ccgyptiaca  var.  pumila  are  much  larger  (j'j  of 
an  mch),  and  are  used  in  the  north  of  India  as  a  substitute  for 
Tulon-i'hulung. 

Chemical  composition. — The  seeds  of  8.  pUheia  bave  the  follow- 
ing composition:— Water,  10-44; oil,  18"68 ;  albuminoids,  11'90 ; 
gum  and  fibre,  43'98;  ash,  15  per  cent.    No  alkaloid  is  present. 
Tlio  nitrogen  amoimts  to  1*88  per  cent. 
ni.-i2 
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Lallemantia  Royleana,  I'cnih.,  furnisLofl  ilm  nnHcts 

sold  ill  tbe  bazars  as  Tuhii-i-bah(ii(j.  It  is  a  plant  of  the  Halt 
Range  and  Trans-Indus,  extending  to  Persia,  from  whence  Oic 
drug  is  imported  via  Bombay. 

As  met  with  in  commerce,  thej'  are  black,  -J  of  an  inch 
ill  lengtli,  oblong,  smooth,  3-angled,  tapering  towards  the 
umbilicus,  which  is  marked  by  a  white  spot ;  one  side  of  the  seed 
is  broader  tban  the  other  two,  and  slightly  arched.  The  seeds 
wben  moistened  become  immediately'  coated  with  a  tenacious, 
opaque,  tasteless,  grey  mucilage. 

Under  the  name  of  Faranjnmhlc  or  Bimnjmishk,  Arabic  forms 
of  the  Persian  name  Palangmishli,  the  nutlets  of  an  unidentified 
labiate  plant  are  imported  from  Persia. 

They  are  about  y'g^  of  an  inch  in  length,  bi-own,  oblong, 
smooth,  3-angled,  tapewng  towards  the  umbilicus,  which  is 
marked  by  a  white  spot.  When  moistened  they  become  coated 
with  a  transparent  mucilage.    The  taste  is  feebly  pungent. 

The  plant  from  which  thc)^  are  said  to  be  obtained  is 
described  by  Persian  medical  writers  as  having  a  clove-lilce 
odour,  on  which  account  it  is  often  called  Karanfal-i-ludani^ 
"  garden  clove."  According  to  Abu  Hanifch,  it  is  the  same  as" 
the  plant  called  by  the  Arabs  Asaha-el-fatiyut  {Calammf/ia' 
Clmopodimn,  Benth.,  the  Wild  Basil).  It  is  considered  to  be 
cephalic,  astringent,  cardiacal,  tonic,  and  carminative. 

COLEUS  AROMATICUS,  Benth. 

Fig.— Wight  III.  a.,  L\75;  BoL  Reg.,  t.  1520.  Country 
Borage  {Eng.). 

Hab. — Moluccas.  Cultivated  throughout  India  and  Ceylon. 
The  leaves. 

Vernacular. — Pathar-chur  {Hind.,  Beng.),  Pan-ova  {Mar.). 

History,  Uses,  &C.— This  plant,  found  in  every  Indian 
garden,  is  the  Coleus  aroma/icns  of  Lourciro,  who  describes  it  as 
resolvent,  toiiic  and  cephalic,  and  useful  in  asthma  and  chronic 
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cough ;  also  iu  epileptic  and  convulsive  affections.  Roxburgh 
(Z'V.  Intl.,  iii.,  22)  remarks  that  the  leaves  and  all  parts  of  the 
plant  are  delightfully  fragrant,  they  are  frequently  eaten  with 
bread  and  butter,  also  bruised  and  put  into  country  beer,  cool 
tankards,  &c.,  being  an  excellent  substitute  for  Borage.  Amongst 
the  natives  of  India  the  juice  is  a  domestic  remedy  in  colic  and 
dyspepsia,  and  the  crushed  leaves  are  applied  to  relieve  the  pain 
and  irritation  caused  by  the  sting  of  the  centipede.    The  chopped 
leaves,  made  into  pellets  and  dipped  in  a  paste  made  of  the 
flour  of  the  chickpea,  are  fried  in  butter  and  oaten.    Food  pre- 
pared iu  this  manner  is  a  favorite  Indian  dish  and  is  called 
(hhajcn).    Dr.  Wight  speaks  of  the  plant  as  a  powerful  aromatic 
carminative,  given  in  cases  of  colic  in  children,  iu  the  treatment 
of  which  the  expresssd  juice  is  prescribed  mixed  with  sugar  or 
other  suitable  vehicle.    In  his  own  practice  he  observed  it  to 
produce  so  decidedly  an  intoxicating  effect  that  the  patient,  a 
European  lady,  who  had  taken  it  on  native  advice  for  dyspepsia, 
had  to  discontinue  it,  though  otherwise  benefiting  under  its  use. 
The  Rev.  J.  Long  {Jouni,  Agri-Hort.  Soc,  Tnd.,  1858,  x.,p.  23) 
also  notices  its  intoxicating  properties.    En  the  Diet.  Econ. 
Prod,  of  India,  ii.,  504,  it  is  stated  on  the  authority  of  Dr.  A.  C. 
Mookerjee  that  the  expressed  juice  of  the  leaves  is  considered 
an  anodyne  and  astringent,  and  is  applied  round  the  orbit  in 
cases  of  conjunctivitis.    One  of  us  has  taken  large  doses  of  the 
fresh  juice  of  the  leaves  without  observing  any  intoxicating 
effect,  and  Mr.  J.  G.  Prebble,  who  has  experimented  with  a 
mccufi  prepared  from  the  fresh  herb,  informs  us  that  in  large 
and  repeated  doses  it  did  not  produce  the  slightest  intoxicating 
effect.  The  siiccus,  a  sample  of  which  he  has  kindly  suppKed, 
had  the  smell  and  taste  of  weak  infusion  of  liquorice  root. 

Description. — The  leaves  of  C.  aronmtic'Hs,  which  are 
broad,  ovate-crenated,  and  very  thick,  arc  about  3  inches  long-, 
and  thickly  studded  with  hairs,  which  on  the  upper-surface  are 
prmci pally  jointed  and  tapering,  but  a  few  are  simple  aiid 
surmounted  by  a  globular,  transparent,  brilliant  gland  like  a 
nunute  dewdrop.  On  th6  under-surface  the  glandular  hairs  are 
most  numerous,  and  give  rise  to  a  frosted  appearance.  The 
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epidermis  is  provided  with  numerous  simple  stomata.  The 
venation  is  reticulate,  and  remarkably  prominent  on  the  under- 
surface  of  the  leaf.  A  few  oil  globules  are  met  with  in  tlie 
parench3^na,  but  the  aroma  is  chiefly  situated  in  the  glandular 
hairs.  The  taste  of  the  leaf  is  at  first  pleasantly  aromatic,  after- 
wards very  pungent ;  the  odour  is  agreeable  and  refreshing. 

ANISOCHILUS  CARNOSUS,  Wall 

Fig. —  Wight  III.,  t.  176  h,f.  1 ;  Lmn.  Amcen.  Acad,  x.,  5('>, 
3  ;  Rheecle,-  Hort.  Mai.  x.,  t.  90. 

Hab. — Western  Himalaya,  Central  and  Southern  India. 
The  leaves  and  essential  oil. 

Vernacular. — Pan-jira  {Hind.),  Kapi5rli,  P^n-jiren  {Mar.), 
Karppdra-valli  [Tarn.),  Roga-chettu,  Omamu-aku  (Te/.),Cho- 
mara,  Kurkha  {Mai.),  Dodda-patri  {Can.). 

History,  Uses,  &C. — Ainslie  states  that  the  fresh  juice 
of  the  leaves  mixed  with  sugar-candy  is  prescribed  by  the  Tamil 
physicians  in  cynanche,  who  also  prepare  with  it,  inconjimction 
with  the  juices  of  other  herbs  and  gingelly  oil,  a  cooling  lini- 
ment for  the  head.  Dr.  G.  Bidie  {Madras  Quart.  Med.  Journ., 
1862,  "Vol.  v.,  p.  269)  describes  it  as  a  mild  stimulant  expec- 
torant.   Its  properties  depend  upon  a  volatile  oil. 

In  the  Diet.  Econ.  Prod,  of  India  it  is  stated  on  the  authority 
of  Surgeon-Major  North  that  the  juice  of  the  leaves  mixed 
with  sugar  and  human  milk  is  a  popular  domestic  remedy  for 
children's  coughs  in  Mysore. 

Description. — Stem  erect,  tetragonal;  leaves  petiolcd, 
ovate-rounded,  obtuse  crenated,  cordate  at  the  base,  or  rounded, 
thick,  fleshy,  hoary  and  tomentose,  or  villous  on  both  sides ; 
spikes  long  peduncled,  at  length  cjdiudric ;  floral  leaves  ovate-' 
obtuse;  upper  lip  of  calyx  acute,  glabrous,  membranaceous, 
ciliated  on  the  margin ;  low6r  lip  truncate,  quite  entire ;  coi-olla; 
bilabiate ;  upper  lip  bluntly  3  to  4-cleft,  lower  Hp  eutir©i 
flowers  lilac. 
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LAVANDULA  STCECHAS,  Linn. 

Fig.  —  Barrel.  Ic,  t.  301.  Arabian  or  Freiicli  Lavender 
{Eng.),  StcEclias  Arabique  {Fr.). 

Hab. —  Mediterranean  Coasts  to  Asia  Minor  and  Arabia. 
The  flower  spikes. 

Vernacular. — Dharu  [Hind.),  Ustiikbudiis  {Ind.  Bazars). 

History,  Uses,  &C. — Dioscorides  states  that  this  phmt 
is  called  Stoechas  from  its  growing  on  the  Stocchades,  a  group 
of  islands  on  the  South  Coast  of  Gaul  near  Massilia,  now  called 
Isles  d'Hyeres.  It  is  the  j '^■^ '  or  (j-^Sila-wf  of  Ibn  Sina. 
It  is  much  used  by  Mahometan  physicians,  who  consider  it 
to  be  cephalic,  resolvent,  deobstruent  and  carminative,  and 
prescribe  it  in  chest  affections  ;  they  also  think  that  it  assists  in 
expelling  bilious  and  phlegmatic  humors.  (Cf .  Dim.  iii.,  28  ; 
Paul.  JEg.  vi. ;  PUn.  26,  27.) 

The  author  of  the  Makhzan-el-Adiciya  devotes  a  whole  folio 
page  to  a  description  of  its  properties,  and  especially  enlarges 
upon  its  cephalic  virtues;  he  concludes  by  saying,  "In  short 
TJstukhudus  is  the  broom  of  the  brain,  it  sweeps  away  all 
phlegmatic  im]3urifcies,  and  removes  obstructious,  strengthening 
its  powers,  expelling  vain  crudities,  and  rarifying  the  intel- 
lect." 

In  Western  India  the  drug  is  best  known,  though  incor- 
rectly, under  the  Portuguese  name  of  Alfazema,*  which  is 
corrupted  by  the  natives  into  Alphajan.  In  European  medicine 
the  flowers  furnish  the  base  of  the  siroj)  de  stcechan  compose, 
and  are  sometimes  distilled  for  the  sake  of  their  essential  oil, 
which  is  known  as  "false  oil  of  Spike,"  the  true  oil  of  Spike 
being  the  produce  of  L.  Spica. 

L.  Stoechas  is  known  in  Spain  as  "Romero  Santo"  (sacred 
rosemary).  Its  essential  oil  (also  that  of  L.  clentafa)  is  there 
obtained  for  household  use  by  suspending  the  fresh  flowering 

*  Iiavandula  vera,  L.  Stmchas,  is  called  RoBmarinho  by  the  I'ortitguosc 
in  Europe. 
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stalks,  flowers  downward,  in  closed  bottles  and  exposing  them  for 
some  time  in  the  sun's  rays ;  a  mixture  of  water  and  essenf  iui 
oil  collects  at  the  bottom,  which  is  used  as  a  haemostatic  and 
for  cleansing  wounds.    {J,  C.  Smcer.) 

Description. — The  purple  flowers  occur  in  short-stalkod 
spikes  and  are  situated  in  the  axils  of  downy,  heart-shaped 
bracts.  The  upper  bracts,  which  are  abortive,  form  a  purphj 
tuft  at  the  top  of  the  spike.  The  drug  has  a  camphoraceous 
odour  and  a  hot  bitter  taste.  The  odour  of  the  oil,  which  is  of 
a  reddish-yellow  colour,  recalls  that  of  oil  of  rosemary. 

Chemical  composition. — The  specific  gravity  of  Spanish  oW 
of  L.  Simc/ias  is  0-942  at  15°  0.  It  boils  between  180°  and 
245°.  (J.  C.  Sawer,  Chem.  and  Drugrjisf,  1891,  No.  567.) 

Commerce. — The  drug  is  largely  imported  from  Europe. 
Value,  Rs.  8  per  maund  of  37^  lbs. 

JADEH. 

The  » of  the  Arabian  physicians  is  generally  considered  to 
be  the  Fuliyun  (iroXiov)  of  the  Greeks;  b}'^  some  supposed  to  be  the 
I 'oloy-Germauder  [Tcucrium  rolium,  Linn.)  ;  it  is  described  as 
deobstruent,  diuretic,  anthelmintic,  and  tonic.  {Diosc.  iii.,  115; 
Plin.,  21 ,  60,  84. )  Duraolin,  however,  maintains  the  TrJXtoi/  of  the 
Greeks  and  the  Polium  of  Plin}'^  to  be  SanloUna  chanmci/parimt!^, 
the  "Lavender  Cotton"  of  our  gardens.  Ibn  Sina  describes 
Jadeh  as  ^i^^J'  w^^^y,  "a  kind  of  wormsccd."  Persian  writers 
on  3I(dc)-i(i  Medica  give  Gul-i-urba  and  Amhcrhcd  as  its 
synonyms. 

Dr.  Jayakar,  Civil  Surgeon  at  Muscat,  and  a  distinguislicd 
Arabic  scholar,  forwarded  to  one  of  us  in  1885  a  plant  growing 
on  the  hills  near  that  town  which  is  called  J adeh,  and  also  a 
specimen  of  the  Jadeh  of  the  Muscat  shops  which  comes  from 
Bandar  Abbas.  Both  o£  Dr.  Jayakar's  specimens  are  woody, 
labiate  plants,  with  linear  leaves  and  terminal  crowded  spikes  of 
flowers,  both  are  densely  covered  with  a  cotton-like  down,  more 
especially  the  Persian  specimen.    The  two  plants  arc  cvidcn'U 
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vpry  (tlosoly  related  ;  the}'  are  used  in  febrile  affections  by  tlie 
Arabs,  one  ounce  being  steeped  in  cold  water  all  night,  and 
the  iuf usion  strained  and  taken  in  the  morning.  In  infantile 
fevers  the  body  is  fumigated  with  the  drug. 

The  specimens  were  forwarded  to  Kew,  but  have  not,  as  far  as 
we  know,  been  identified.  The  Bander  Abbas  Jadeh,  as  sold  in 
the  shops,  consists  of  the  flowers  mixed  with  a  few  leaves  and 
stems.  The  flowers  are  about  -^^  of  an  inch  long,  and  only 
protrude  a  little  fi'om  the  cottony  calyx ;  they  are  permanent 
and  firmly  attached  to  the  seeds,  which  are  black,  rugose,  and 
somewhat  Iddney-shaped.  The  odour  of  the  drug  somewhat 
resembles  that  of  wormseed,  while  that  of  the  Arabian  plant  is 
more  like  lavender. 

POGOSTEMON  PARVIFLORUS,  Bcnth. 
Syn. — P.  2^urpuricaulis,  Dalz.  in  Ilooh.  Kew  Journ.  it.,  330. 

Hab.  — Sub-tropical  Himalaya,  Dcccan  Peninsula.  The  root 
and  leaves. 

Vernacular. — Pangala,  Phangala  [Mar.]. 

History,  Uses,  &C. — This  plant  hardly  differs  from 
r.  purpurascens,  and  is  very  closely  related  to  P.  pkctranthoidcs, 
P.  (jlaber,  and  the  variety  sumis  of  P.  Patchouli.  It  does  not . 
appear  to  be  mentioned  by  Sanskrit  medical  writers,  but  the 
root  has  a  popular  reputation  as  a  styptic.  In  the  Ratnagiri 
District  of  Western  India,  the  root  has  long  been  in  use 
amongst  the  natives  as  a  secret  remedy  for  the  bite  of  the 
Phursa  snake,  and  in  February  1871,  Mr.  II.  B.  Boswell,  the 
Collector,  addressed  the  Civil  Surgeon  in  the  following  terms  : — 
**  I  have  the  honor  to  send  you  a  specimen  of  a  root  which 
I  have  reason  to  believe  to  be  a  cure  for  the  bite  of  the  Phursa 
snake,  and  I  shall  feel  very  much  obliged  to  you  if  you  can  in 
any  way  ascertain,  its  medicinal  properties  and  its  effect  on  any 
one  so  bitten. 

"It  is  said  to  stop  all  the  after  ill-effects  of  this  poisonous 
Wte,  which  is  more  than  Liquor  Ammonioe  will,  I  believe. 
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often  do.  Tlic  patient  is  to  cat  as  inucli  of  it,  after  it  lias  beoa 
washed,  as  woukl  make  in  bulk  the  size  of  the  first  joint  of  one's 
first  finger.  This  he  is  to  do  three  times  a  day  for  seven  daj's. 
It  is  also  to  be  applied  externally  to  the  wound.  I  cannot,  of 
course,  vouch  for  the  truth  of  this,  or  the  efficacy  of  the  cure,  but 
one  of  my  sepoys,  who  was  bitten  by  a  Phursa  a  week  ago,  has 
been  doctored  by  the  Patel  (village  headman)  of.  this  place,  in 
this  manner,  and  is  now  apparently  well.  The  Patel  after  much 
persuasion  has  shown  me  the  root  and  the  plant,  one  I  know 
well,  but  the  name  of  which  I  am  not  at  liberty  at  present  to 
mention.    He  also  assures  me  that  this  is  all  he  uses." 

The  plant  was  forwarded  in  April  1871   to  the  Chemical 
Analyser  to  Government,  Avho  identified  it  as  a  species  of 
Perllla,  and  expressed  an  opinion  that  it  was  highly  improbable 
that  a  plant  belonging  to  the  Labiatas  would  prove  to  be  a 
specific  for  snake-poisoning,  and  suggested  that  some  trustworthy 
evidence  of  its  value  should  be  obtained  before  he  undertook  an 
analysis.    In  June  of  the  same  year.  Dr.  C.  Joynt,  the  Civil 
Rurgeon,  reported  the  following  case: — "A  sepoy,  aged  27,  was 
admitted  on  the  night  of  the  29  th ;  Liquor  Ammoniae  was  applied 
to  the  wound  after  incising ;  next  morning  there  was  ha3morrhage 
from  the  wound,  and  also  free  hoemorrhage  from  the  gums  and 
tongue,  the  blood  escaping  had  a  bright  arterial  hue.  A 
scruple  of  the  root  was  ordered  three  times  a  day.    The  first  dose 
decidedly  relieved  the  vertigo  which  he  complained  of,  and 
next  day  there  was  a  marked  diminution  in  the  haemorrhage 
from  gums  and  tongue,  which  entirely  ceased  on  the  fourth  day. 
No  other  medicine  was  given."    Dr.  Jojait  remarked: — "The 
employment  of  the  root  in  this  case  appears  to  have  been 
singularly  beneficial,  and  to  deserve  further  investigation." 

Unfortunately,  Dr.  Joynt  left  Hatnagiri  shortl}^  afterwards 
and  was  unable  to  continue  his  investigations.  In  the  Annual 
Report  of  the  Hatnagiri  Police  Hospital  for  the  year  1873-74, 
the  following  remarks  by  Dr.-^.  H.  R.  Langley,  the'  Civil 
Surgeon,  occur  : — "  Snake-bites  furnished  two  cases ;  these 
injuries  were  caused  by  snakes  called  'Phursa' by  the  natives 
{Echh  carinata  of  ophiologists).    A  rapid  cure  was  effected  by 
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the  internal  adnihiistration,  togetlier  with  local  application  of 
the  root  of  a  shnih,  'the  Pof/Ofife»i.oii2mi']mricaulis/  very  common 
all  over  the  Concan."  In  1874  Dr.  Langley  made  the  follow- 
ing rei^ort  to  the  Deputy  Surgeon-General: — "Thirteen  cases 
ai'ising  from  the  bites  of  poisonous  snakes  were  treated  in  the 
Civil  Hospital,  Ratnagiri.  The  only  remedy  used  was  the 
pounded  root  of  a  plant  called  Parigla,  th.Q  ^  Pocjostemon purjyuri- 
caii/is  of  botanists' ;  the  root  of  this  plant  is  given  internally  as 
well  as  applied  as  a  paste  locally  ;  all  these  cases  did  well,  and 
were  discharged  from  two  to  four  days  after  admission." 

In  1884  Dr.  H.  McCalman,  Civil  Surgeon,  Ratnagiri,  for- 
warded a  communication,  "On  the  treatment  of  Phoorsa  bite  by 
Pnnr//a  root  tcith  illustrative  case,"  to  the  Bombay  Medical  and 
Physical  Society, from  which  we  extract  the  following  remarks:  — 
"The  Echis  carinata,  a  ,viperine  snake,  is  very  common  in  the 
Ratnagiri  District.  Faj'rer  describes  it  as  fierce,  active  and 
aggressive,  always  on  the  defensive^  and  ready  to  attack.  The 
bite  is  eventually  highly  dangerous,  although  the  symptoms  may 
be  slow  in  developing.  In  fatal  cases  death  usually  occurs  in 
from  4  to  6  days,  and  is  preceded  by  giddiness,  great  lethargy 
and  depression,  hfemorrhagic  discharges,  albuminuria,  and 
occasionally  lockjaw."  ♦  ♦  * 

"Paugla  root,  chewed  in  a  fresh  state,  has  been  used  for  some 
yeai*s  by  Drs.  Joynt,  Langley,  Barker  and  myself  in  the  treat- 
ment of  Phoorsa  bite,  and  with  invariable  success." 

The  following  is  Dr.  McCalman's  illustrative  case*: — Rowjee 
Balsa  want,  Hindoo,  police  constable,  aged  45,  was  admitted 
to  hospital  on  the  14th  June  1884,  at  6  a.m.  An  hour 
previously  he  was  bitten  on  the  dorsum  of  the  foot  by  a 
I'hoorsa  snake,  afterwards  recognized  and  Idlled.  He  was  im- 
mediately given  Pangla  to  chew,  and  a  poultice  of  the  leaves 
applied  locally.  At  9  a.m.  there  was  much  pain  in  the  part, 
cedeniatous  swelling  of  the  foot  and  ankle,  extending  half-way 
up  the  leg,  giddiness,  a  feeling  of  great  depression,  and  htcmor- 
rhage  (dark-coloured)  from  the  gums,  under  surface  of  the 
^uguc  and  buccal  mucous  membrane  generally.  The  blood 
expectorated  did  not  coagulate.  This  bleeding  had  begun  at 
III.— 13 
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6  A.M.,  an  hour  after  the  man  had  been  bitten.  Pulse  72,  tern-' 
perature  98  °  F.,  no  dyspnoea.  Finding  the  htemorrhage  un- 
checked by  the  remodj'-,  some  perfectly  fresh  root  just  dug  up  was 
substituted  for  that  first  given.    The  effect  was  soon  apparent. 

At  2  P.M.,  giddiness  less,  pulse  78,  temperature  99°, 
expression  tranquil,  urine  dark-coloured,  depositing  a  slight 
flocculeut  sediment,  reaction  acid,  sp.  gr.  1012,  albumen  to  a 
considerable  extent.    Pain  of  the  foot  less. 

6  I'.M.,  bleeding  from  the  mouth  practically  stopped,  giddiness 
increased,  pulse  72,  temperature  99°'4.  Urine  shows  blood 
corpuscules  under  the  microscope. 

15th. — No  htemorrhage  from  the  mouth ;  urine  contains  a 
considerable  quantity  of  blood ;  vertigo  less.  Swelling  of  limb 
less.    Pulse  as  yesterday  and  of  fair  volume. 

1 6th. — No  ha3morrhage  whatever.  No  giddiness.  Urine 
pale,  no  sediment,  no  albumen,  sp.  gr.  1008.  Pulse  66.  Stiffness 
of  foot,  but  no  real  pain. 

17th. — Swelling  rapidl}''  disappearing.  No  head  symptoms. 
Urine  yerj  pale  and  plentiful,  sp.  gr.  1004. 

18th. — Pangla  omitted.  His  convalescence  was  uninterrupt- 
ed, and  he  left  the  hospital  on  the  22nd  perfectly  well. 

Dr.  McCalman  remarks: — "I  do  not  pretend  to  explain  the| 
action  of  Pangla ;  that  the  remedy  acts  generally  and  physiolo- 
gically is  appai'cnt  from  the  early  drying  up  of  remote  hammer-  j 
rhages  {e-g-,  bleeding  from  the  urinary  tract)  and  the  relief  of 
cerebral  symptoms,  effects  due  to  a  restoration  of  the  natural 
state  of  the  blood,  and,  through  it,  of  the  nervous  centres.  The  I 
drug  may  also  stimulate  organs  concerned  in  the  elimination  of 
the  poison.    The  subject  is  one  which  calls  for  further  carefulj 
experimental  research." 

Through  the  courtesy  of  Surgeon- General  Pinkerton  we  havf  j 
been  supplied  with  further  extracts  from  the  records  of  thel 
Ratnagiri  Civil  Hospital,  which  show  that  Pangla  root  is  stillj 
used  with  the  same  success  in  the  treatment  of  Phursa  bite*| 
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Only  one  fatal  case  is  recorded,  and  in  that  tlie  remedy  was 
administered  in  tlie  form  of  tincture  instead  of  in  the  usual 
manner. 

Mr.  G.  W.  Vidal,  C.S.,  in  a  letter  to  the  Bomhatj  Gazette, 
dated  January  30th,  1890,  states  that  the  bite  of  the  Phursa  snake 
is  apparently  fatal  in  about  20  per  cent,  of  cases,  and  the  action 
of  the  poison  is  slow.    He  says:  "In  collecting  materials  for  an 
account  of  the  snakes  of  Ratnagiri  for  the  Bombay  Gazetteer, 
I  found  (in  1878)  records  of  62  fatal  cases  treated  at  the  Civil 
Hospital.    These  cases  showed  that  death  occurred  on  an  aver- 
age in  four  and  a  half  days,  though  in  some  instances  patients 
had  lingered  up  to  twenty  days."    In  1855-56  Dr.  Imlach,  then 
Civil  Surgeon  of  Shikarpur,  in  a  description  of  the  *  Kapar ' 
[Echis  carinata),  published  in  the  Transactions  of  the  Bombay 
Medical  and  Physical  Society  (Vol.  iii.,  New  Series,  p.  80),  wrote 
that  "a  reference  to  police  returns  will  show  that  in  by  far  the 
majority  of  cases  serious  injury  and  death  have  been  caused  by 
the  bite  of  this  species."    In  an  article  upon  the  "Venonious 
Snakes  of  North  Canara"  {Journ.  Nat.  Hist.  Soc.  Bombay, 
Vol.  v., No.  l,p.  69),  Mr.  Vidal  says  : — "  There  is  indeed  no  doubt 
that  the  Echis  is  a  far  more  potent  factor  than  any  other  venomous 
snake  in  swelling  the  mortality  of  the  Bomba}''  Presidency,  and 
it  is  important  that  this  fact  should  be  more  generally  known 
and  recognised  than  it  has  been  hitherto.    It  is,  of  course, 
impossible  to  show  the  exact  percentage  of  the  deaths  from 
snake-bite  for  which  the  Echis  is  responsible.   In  the  returns  no 
attempt  is  made  to  discriminate  the  species  to  which  the  recorded 
deaths  are  attributable,  and  little  if  any  reliance  could  be  placed 
in  the  statistics,  even  if  such  an  attempt  were  made.    But  the 
conclusion  stated  above  may,  I  think,  be  fairly  drawn  from  the 
fact,  which  is  very  clear  from  the  returns  in  their  present  shape, 
that  in  all  those  districts,  where  the  Echis  is  known  to  abound, 
the   average  mortality  from  the  snake-bite  is  markedly  high, 
while  conversely,  the  mortality  is  insignificant  in  other  dis- 
tricts where  the  Echis  is  either  rare  or  absent.    The  following 
table,  which  I  have  compiled  with  some  care  and  labour  from 
the  ofiacial  returns  for  the  eight  years,  1878—85,  shows  the 
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population,  tlie  actual  average  mortality,  and  the  mortality  per 
milk  of  each  district  in  the  Bombay  Presidency  : — 


TV'  ^  1.    •  L 

District. 

Population 

by 

Census  of 
1881. 

Average 
actual 
mortality 
from  snake- 
bite, 1878 
to  1835. 

Average 
mortftlity 
per  mille, 
1878  to 
1885. 

181  7 

• 

Thur  nnrl  Prt.rksir   

203  344 

487 

TCpirnpHi      .          ......   ..... 

478  fi88 

87*2 

097  090 

154' .5 

01. 'iS 

Thana  ...   

908  ,"^48 

108  8 

0-119 

9}\r>  479 

30  5 

0  1 1Q 

SliiU'ii'miT'            .    ...              .  ... 

8f)2  98fi 

72-8 

0  08*> 

C14  198 

41-5 

Jit/ 

0-067 

804  800 

47-2 

0- 0.^86 

.32(;  980 

191 

At/  JL 

0  0584 

TTni^pr  Smrl  T^^rontiipr    ...  ... 

124,181 

6-7 

0  053 

381 ',649 

19-8 

0052 

856,324 

39  6 

0046 

1,062,350 

41-0 

0038 

421,840 

160 

0-037 

864.,014 

30-2 

0-034 

900,621 

18-6 

0-0-20 

882,907 

17-6 

0019 

1,237,231 

23-1 

0018 

638,493 

110 

0017 

781,206 

10  8 

00138 

751,228 

10-3 

00137 

582,487 

2-2 

0  003 

Thus  three  Sind  districts  and  Ratnagiri,  in  all  of  which  the 
^chis  swarms  in  suitable  localities,  stand  well  at  the  top  of  the 
list  with  an  average  mortality^  taking  the  four  districts  together 
of  '205  per  1,000.    On  the  other  hand,  in  the  last  fom-distric 
on  the  list,  viz.,  Bijapur,  Nasik,  Ahmednagar  and  Sholapxir 
the  combined  average  mortality  per  mille  is  only  '0118.  T 
other  words  only  one  man  dies  of  snake-bite  in  about  100,00 
in  these  Deccan  districts,  while  in  the  ^c/</s-ridden  tracts  on 
man  dies  in  every  5,000.    Daboias  and  kraits  are  probabl 
nowhere  so  common  in  Western  India  as  to  have  much  apptc 
ciable  effect  on  the  mortality.    But  cobras  are  quite  as  common 
I  believe,  in  these  Deccan  districts  as  they  are  in  Ratuagiri  o 
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Sind.    This  sliows,  I  tliink,  pretty  conclusively  tliat  the  Ec/iis 
—and  not  the  cobra,  or  any  other  venomous  snake — is  chiefly 
responsible  for  deaths  from  snake-bite  in  Bombay." 
The  fresh  leaves  of  P.  paruifl.o}'m  have  a  pungent  taste,  and 
^  when  bruised  are  in  general  use  in  the  Concan  as  a  cataplasm 

•  to  clean  wounds  and  sores,  and  to  stimulate  healthy  granulation . 

Description.  A  stout,  erect,  branched  shrubby  plant  ; 

glabrous,  pubescent,  or  scaberulous.   Leaves  long-petioled,  ovate 
or  ovate-lanceolate,  singly  or  doubly  crenate-toothed  or  serrate, 
base  cimeate,  whorls  aubg-lobose,  in  dense  cylindric  or  one-sided 
softly  hairy  spikes,  bracts  elliptic-ovate,  exceeding  the  hirsute 
calyx,  calyx-teeth  short,  triangular-lanceolate,  ciliate.  Nutlets 
I  very  small,  black,  shining.    The  whole  plant  has  a  strong  black 
;  currant  odour.     Roots  w^oody,  knotted ;   bark  light  brown, 
V  scabrous,  with  an  aromatic  odour  like  that  of  the  plant,  and  a 
i  pungent  taste,  benumbing  the  tongue  and  palate  when  chewed. 

Chemical  composition. — The  most  interesting  principle  detected 
;  in  the  plant  was  an  alkaloid.  After  repeated  purification  it 
t  was  left  as  a  yellow  varnish  with  slightly  bitter  and  mouse-like 
t  flavour.  It  was  more  soluble  in  chloroform  than  in  ether. 
^  No  special  colour  reactions  were  noted.  We  also  detected  the 
1  presence  of  trimethylamine,  and  a  volatile  principle  with  a 
y  cedar- wood  odour.  Resinous  principles  were  also  present,  with 
&  astringent  matter.  We  provisionally  call  the  alkaloid  Pogoste- 
'  inoninc. 

MENTHA  SYLVESTRIS,  Linn. 

1      Fig.—'Reichh.  Ic.  Fl.  Germ.,  U  82;  Eng.  Bot.  686.  Wild 

*  Mint  [Eng.],  Menthe  sauvage  [Fr.]. 

Hab. — Temperate  W.  Himalaya,  Persia.    The  herb. 

Vernacular. — Pudlna  or  Piidina  {Rind.,  Tarn.,  Bang.,  Guz.), 
[  Chetni-maragu  {Can.),  Vatalau,  Pudina  {Mar.). 

History,  Uses,  &C. — A  fragrant  plant  named  ^"''"^a  or 
f"'"^'/,  in  Latin  Mintha  or  Mentha,  was  known  to  the  Greeks  and 
^  Romans  {Theophr.,  ii.,  4;  Plin.,  19,  47;  20,  53),  which  was 
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probably  a  kind  of  mint.  According  to  Pliny,  the  name  of  this 
plant  was  afterwards  changed  to  y^vovnov  on  account  of  the 
sweetness  of  its  smell.  It  was  used  as  an  ingredient  in  sauces 
and  for  medicinal  purposes ;  it  is  impossible  to  determine  with 
certainty  which  species  of  mint  was  used  by  the  ancients,  but 
is  generally  suj)posed  to  have  been  M.  sativa,  Linn. 

Ovid  tells  us  that  Myntha  was  a  nymph  beloved  of  Pluto, 
who  was  turned  into  a  plant  by  Proserpine  out  of  jealousy. 
De  Gubernatis  {Myth,  dcs  Plant.,  ii.,  226)  says: — "Les  Fran9ai8 
I'appellent  Menthe  de  Nostre  Dame,  les  AUemands  Unser  Frauen 
Miintz,  Pietro  de  Crescenzi,  Herba  sanctce  Marice.  Dans  la  No- 
turale  et  generale  Historia  dell'  Indie  Occidentali  (Ramusio)  on 
lit:  "Jj'herba  buona,  che  in  alcune  parti  chiamano  Iierba 
tanta,  e  in  molto  altre  menfa."  Dans  les  Allegories  d'Azz  Eddin, 
traduit  par  Garcin  de  Tassy,  la  menthe  semble  jouer,  au 
contraire,  un  assez  vilain  role.  Le  basilic  en  parle  ainsi  au  jasmin.: 
"Tu  auras  peut-etre  entendu  dire  qu'il  existe  un  delateur  (la 
menthe)  parmi  les  etres  de  mon  espece.;  mais,  jet'en  prie,  nelui 
fais  pas  de  reproches ;  il  ne  repand  que  sa  propre  odeur ;  il  ne  di- 
vulgue  qu'un  secret  qui  le  regarde ;  il  ne  devoile  enfin  que  ce  qu'il 
pent  decouvrir."  Quelle  allusion  pent  contenir  cette  allegorie? 
Est-il  possible  que  la  vieille  equivoque  latine  entre  les  mots 
mentha  et  mentula  se  soit  repetee  dans  ime  langue  orientale?* 
Quant  a  la  premiere,  elle  est  certaine,  et  les  poetes  pomo- 
graphiques  italiens  en  ont  bien  abuse.  II  faut  sans  doute  en- 
core songer  a  cette  equivoque,  pour  comprendre  I'origine  de  la 
superstition  Sicilienne  de  Caltavuturo,  dans  la  province  de  Pa- 
lermo ;  on  y  croit  que  si  la  f  emme  dans  ses  mois  s'approche  de  la 
menthe,  la  plante  perira ;  autrefois,  au  lieu  de  menta,  on  enten- 
dait  probablement  mentula :  d'o^l  la  croyance  qui,  autrement, 
serait  inintelligible. 

Apul^e,  De  Virtutihus  Ilerbarum,  iudique  le  rite  qu'il  faut 
suivre  pour  cueillirla  menthe :  "Lege  eam  mouse  Augusto,  mane 
primo  priusquam  sol  exeat,  mundus,  ad  omnia  sic  dicens :  Te 
precor,  herba  hedyosmos,  per  eum  qui  nasci  te  jussit,  venias  admfi 

*  Immovero  sic  est,  ^ixi  idem  Talefc.  * 
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hilans  cura  tuis  virtutibus  et  efPectu  tuo,  et  ea  mihi  prasstes  queo 
tide  a  te  posco." 

Mint  does  not  appear  to  be  mentioned  by  Sanskrit  medical 
writers.    In  Arabic  (naanaa)    and   (J^^    {hahalc)  are 

:cneral  names  for  tlie  mints,  but  they  are  best  known  as  Fuda- 
luij,  the  Arabic  form  of  the  Persian  word  Pudina  or  Pudang. 
I'he  author  of  the  MaJchzan  describes  three  kinds  of  Fddanaj, 
wikl,  mountain,  and  water  mint ;  the  latter,  he  says,  is  the  Cala- 
inintha  of  the  Greeks.    Mountain  mint  is  described  as  having 
Iioary  leaves,  but  it  is  impossible  from  his  description  to  form 
any  opinion  as  to  the  exact  species  to  which  he  refers.  The 
mints  are  considered  to  be  hot  and  dry,  and  are  prescribed  in 
dyspeptic  affections,  fluxes,  and  dropsy.    Different  kinds  of 
mint  are  much  cultivated  in  Indian  gardens,  and  are  used  as 
domestic  remedies  on  account  of  their  stimulant  and  carminative 
properties.    They  are  often  made  into  a  medicinal  chntnei/, 
c  which  is  eaten  to  remove  a  bad  taste  in  the  mouth  in  febrile 
:■  conditions  of  the  body,  e.(/,,  Pddfna,  kharik  (dry  dates),  black 
pepper,  rock  salt,  raisins,  and  cumin  in  equal  proportions  are 
r  rubbed  into  a  chutney  with  limejuice. 

In  colic,  mint  juice  with  a  little  black  pepper  and  honey  is 
t  given. 

Description. — M.  sykestris  has  leaves  broadly  or  narrowly 
oblong,  obovate  or  lanceolate  subacute,  serrate,  hoary  beneath, 
I'  whorls  in  terminal  spikes,  calyx-teeth  triangular  or  lanceolate, 
:  corolla  hairy,  glabrous  within.    Nutlets  usually  pale,  smooth, 
y  sometimes  brown  and  delicately  reticulate.  {Fl.  Br.  Ind.) 

The  plant  varies  much  in  size  and  habit.    Aitchison  observed 
it  m  Biluchistan  in  beds  of  streams  amongst  tamarisk  shrubs, 
growing  nearly  seven  feet  high  and  forming  large  chmips. 
.  Another  variety  was  collected  by  him  on  the  Harirud  valley. 

Mentha  viridk  (spear-mint),  M. piperita  and  M.  incana  (pep- 
permint), M.  saiiva,  and  M.  aquatica,  occur  in  Indian  gardens, 
and  as  escapes.  M.  arvemis  is  a  native  of  the  Western 
Himalaya. 


104  LABTATAiJ. 

Chemical  compositmh — The  inoRt  important  constiiiieiit  U  lli< 
volatile  oil,  whicli  has  the  same  eomposition  as  oil  of  pei^permiut, 
but  differs  from  it  in  odour  and  flavour  (see  p.  107). 

The  plant  contains  a  little  tannin. 

Commeyce. — The  dried  plant  of  M.  si/lvcdris  is  a  regular 
article  of  import  from  Persia  into  Bombay.  Value  about 
2  aunas  per  lb. 

MENTHA    ARVENSIS,  Linn,  var.  piperascem. 

Hab. — China  and  Japan.  The  essential  oil,  and  Menthol 
or  Peppermint  camphor. 

Vernacular. — The  oil. — Lin-tsao  [Chin.),  Ilakano  Aburn 
{Japan),  Pudine-ka-tel  or  atar  {Hind.,  Beng.),  Vatalau- 
cha-tel  {Mar.),  Phudino-nu-tel  {Gnz.),  Pudina  attar  o;-  tailaiii 
{Tarn.),  Pudiua-attaru  or  tailamu  [Tel.),  Pudina-attar  or 
yanne  [Can.),  Menthol. — Po-ho-yo  {G/iin.),  Hatsca  (Japan), 
Pudiue-ke-  phul  [Ltd.  Bazars). 

History,  Uses,  &C. — Peppermint  was  in  use  in 
China  and  Japan  at  least  2,000  years  ago.  The  Fudanaj- 
el-tays,  "Mentha  hircina,"  of  Ibn  Sina  apj)ears  to  have  been 
peppermint ;  he  describes  it  as  a  very  elRcacious  kind  of  mint 
and  a  good  diuretic.  Haji  Zein  el-attar  (1368)  mentions  a 
kind  of  mint  called  Filfilmdn,  i.e.,  "having  the  qualities  of 
pepper,"  also  known  as  Pudineh-i-kohi  or  "hill  mint."  Both 
the  Arabs  and  Persians  appear  to  have  been  well  acquainted  with 
the  value  of  this  mint  in  neuralgic  affections.  It  is  interesting 
to  observe  that  in  Hull's  5/-/«!/.!)7/77o/y^,  Manchester,  1799,  pcj^per- 
mint  is  named  Mentha  /iircina.  Peppermint  is  not  mentioned  bv 
Sanskrit  writers  on  3Lateria  Medica.  From  the  Pharmacograph  i" 
we  learn  that  peper-niint  was  first  observed  by  Dr.  Eales  and 
communicated  to  Bay,  who  noticed  it  in  his  Si/nojm'.s  in  1 G9G, 
Dale,  in  1705,  states  in  his  Pharnuxcologia'  Supp/emenftini  that  il 
is  esteemed  a  specific  in  renal  and  vesical  calculus  ;  and  Bay,  iu 
the  third  edition  of  his  Si/nopsis,  declares  it  superior  to  all  other 
mints  as  a  remedy  for  weakness  of  tlic  stomach  and  for  diarrhoea. 
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:  Upon  the  Continent  of  Europe  peppermint  became  practically 
^  knawn  about  the  latter  end  of  the  last  century  {op.  cit.f  2nd  ed,, 
>  p.  481).    Peppermint  camphor  was  first  described  by  Gmelin  in 
1829,  who  obtained  it  from  the  European  plant.    Pereira  and 
Guibourt  notice  the  menthol  of  China,  and  in  1862  a  memoir 
on  crystallized  oil  of  peppermint  from  J apan  was  presented  to 

■  the  Chemical  Society  by  Oppenheim,  who  speaks  of  it  as 
coming  to  Europe  in  earthenware  jars,  and  often  adulterated 

»  with  sulphate  of  magnesium  to  the  extent  of  10  to  20  per  cent 
I  This,  however,  was  not  the  case  with  a  sample  examined  by  Moss 
i  and  also  by  Gt.  H,  Beckett  and  C,  R,  Alder  Wright  in  1874. 
V  When  first  brought  to  Europe  it  was  used  as  a  remedy  for  head- 
i  ache  and  neuralgia,  and  was  known  in  France  as  Oouttes 
,  Japonaises.  In  1879  Mr.  Archibald  Duncan,  a  student  of  the 
,  University  of  Edinburgh,  drew  attention  in  the  Lancet  to  its 
s  value  as  an  antiseptic.    Dr.  A,  Rosenberg  {Lancet,  1885)  recom- 

•  mended  an  alcoholic  or  ethereal  solution  as  a  local  anaesthetic 
.  in  affections  of  the  nose,  pharynx,  and  larynx.  The  use  of 
:  menthol  for  these  purposes  has  now  become  general  in  Europe 
s  and  America.  Dr.  Lahnstein  {Therap.  Monatsh.,  1890,  No.  5) 
3  has  used  menthol  with  striking  success  against  vomiting  in  a 
?  child  with  traumatic  peritonitis  where  opium  and  morphine 
.  had  failed. 

Dr.  Drews  {Therap.  Monatsh.,  1890,  No.  7)  has  conditionally 
!  confirmed  the  communications  of  Gottschalk  and  Weiss  con- 

•  ceming  its  value  in  obstinate  vomiting  of  pregnancy. 

Dr.  Bronner  of  Bradford  reported  at  the  62nd  meeting  of 
German  Scientists  and  Physicians  in  Heidelburg  on  the  success 
)  obtained  by  him  with  menthol  (a  few  drops  of  a  20  per  cent. 
»  solution  in  olive  oil  poured  on  pieces  of  piimice  stone)  in 
'  obstinate  swelling  of  the  tubes  as  well  as  in  some  cases  of 
^  Bclerosis.    {Therap.  Monatsh.,  1890,  No.  8.) 

Dr.  Jones  {Deutsch.  Apoth-Zeit.,  1890,  p.  143)  has  used 
'  ^enthol  successfully  in  20  per  cent,  alcoholic  solution  for 

■  inhalation  in  asthmatic  cases.  Lastly,  the  success  obtained 
^  with    menthol    against     diphtheria    must    be  mentioned. 

III.— 14 
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Dr.  Hermann  Wolff  {Therop.  ^lonalsh.,  1890,  No.  Li;  Lam 
exhaustively  reported  on  his  experience  of  two  years  with  tht- 
treatraent.  In  India  it  is  chiefly  used  as  a  stimulant  carmina- 
tive by  vegetarians  in  the  same  manner  as  the  essentia! 
oil  of  peppermint,  which  is  largely  imported  from  China 
and  Japan.  One  of  us  has  found  a  large  rectal  injection  ol 
essence  of  peppermint  in  warm  water  afford  marked  relief  il 
renal  colic. 

Description. — Chinese  oil  of  peppenniut  ie  generalh 
high  coloured  and  very  pungent,  with  a  bitter  after- taste.  If 
is  now  often  deprived  of  its  menthol,  but  still  appears  to  be  un- 
able to  compete  with  the  Japanese  oil  which  has  nearly  driveu 
it  from  the  Indian  market.    The  menthol  of  China  and  Japan 
occurs  in  long  hexagonal  crystals,  resembling  sulphate  of  mag 
nesium,  which  contain  much  water.    E.  B.  Kyle  [Anier.  Joum. 
of  P harm.,  1885)  mentions  the  following  among  the  propei-tio- 
of  menthol.    When  thrown  upon  water,  currents  are  produced  h 
and  from  the  dissolving  ciystals.   Menthol  liquifies  with  chloral, 
thymol,  and  camphor  ;  and  this  action  is  particularly  noticeabl* 
with  thymol,  crystals  of  the  two  substances  placed  in  contaci 
being  in  a  few  minutes  transformed  into  a  thick  oily  liquid. 
On  gently  heating  a  mixture  of  1  drachm  of  the  aqueous  solu- 
tion of  menthol  with  haK  a  drachm  of  a  solution  of  'l  grain  o\ 
iodine  and  5  grains  of  potassium  iodide  in  two  drachms  of  water, 
with  a  small  quantity  of  potash  solution,  the  characteristic  odoui 
of  iodoform  is  developed.    The  aqueous  solution  is  not  affected 
by  ferric  chloride  or  bromine  water,  but  yields  a  slight  turbiditv 
with  chlorine  water.    One  grain  of  menthol  yields,  with  12( 
drops  of  sulphuric  acid,  a  brownish  red  liquid   of  a  very  dis- 
agreeable odour,  and  on  the  addition  of  a  little  potassium  bichro- 
mate becomes  chrome -green,  the  colour   remaining  unaltered! 
for  several  weeks.    Menthol  slightly  warmed  with  nitric  acid 
yields  a  thick,  wine-coloured,  oil}'  liquid,  and  at  a  higheii 
heat  red  fumes  are  given  off ;  on  neutralizing  now  with  ammonia 
a  precipitate  is  observed  which  is  soluble  in  alcohol,  and  iho 
Bolution  when   evaporated  yields  an   indistinctly  crvstallinn 
mass. 
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Tlie'  oil  of  M.  arvemis,  var.  piperascens,  distilled  from  thie  fresh 
plaiit,  growu  at  Mit'cham,  by  Moss  had  a  decided  yellow  colour, 
^id  a  sp.  gr.  of  -9107  at  62°  F.    With  the  barometer  at  30  in. 
It  boiled  at  402°  F. 

The  sp.  gr.  of  the  oil  after  determiuiug  the  boiling  point, 
.  was  found  to  be  '  9117  at  62°  F. 

Other  specimens  of  oil  distilled  in  England  from,  the  dry  im- 
-  ported  herb,  were  found  by  Moss  to  be  different  in  appearance 

and  physical  properties  from  that  distilled  by  him.  One 
.  labelled  non-rect."  was  distinctly  green,  and  had  a  sp.  gr,  of 
[■  •9167  at  62^F. ;  a  second,  labelled  "  rect.,"  was  pale  in  colour,  with 

a  faint  green  tinge,  and  had  a  sp.  gr.  of  9098.    The  sp.  gr.  of 

these  oils  confirm.  Todd's  generalization  that  pure  oils  fall 
^  between  -908  and  -917.  {Phanii.  Joitm.,  p.  446,  1886.)  None  of 
;  the  three  oils  gave  any  coloration  when  subjected  to  the  test 
;  given  in  Todd's  paper  above  mentioned.-    It  consists  in  adding 

one  drop  of  oil  to  a  mixture  of  25  drops  of  alcohol  with  one  drop 

■  of  nitric  acid,  sp.  gr.  1*2.  With  the  oil  of  M.  lyipentd  a 
» permanent  blue  or  bluish-green  colour  is  developed. 

Chemical  composition. — Oil  of  peppermint  owes  its  peculiar 

•  odour  to  menthol  (mint  camphor,  mint  stearopten),  C^°H'-°0, 
I  which  is  chiefly  CDntained  in  the  last  portions  obtained  on  sub- 
L  jecting  the  oil  to  fractional  distillation.  It  forms  colourless 
■prisms  which  fuse  at  42°  C.  and  boil  at  212°  C.  Distilled 

■  with  phosphoric  anhydride,  it  yields  menthcne  G^^H^^,  which 

•  is  a  colourless  liquid  of  an  agreeable  odour.    According  to 
Moriga  (1881),  oil  of  peppermint  contains  probably  also  an 

[•oil  of  the  formula  C^°fl'^0,  which  may  be  prepared  from 
i  menthol  by  oxidation  with  potassium  bichromate;  but  by 
treatment  with  fuming  nitric  acid  menthol  yields  at  first  an 
"explosive  oil,  afterward  crystals  of  an  acid  (C-^I-I^O')'^H'^O, 
'  melting  at  97°G.  ;  this  compound  is  not  identical  with  pyro- 
i  tartaric  acid,  with  which  it  agrees  in  composition.  A  compound 
'  isomeric  with  borncol  had  been  found  by  Beckett  and  Wright 

•  (1875)  in  the  liquid  portion  of  Japanese  peppermint  oil,  but, 
according  to  Fliickiger  and  Power  (1880),  is  not  present  in 
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the  oil  distilled  at  Mitcham,  which  contains,  besides  menthol, 
several  hydrocarbons  of  the  formulas  C'°H*°  andC'^H"^*,  and 
having  a  terebinthiuate  somewhat  lemon-like  odour.  {Stilli 
and  Maisch.) 

Commerce. — Chinese  oil  of  peppermint  and  menthol  are 
imported  into  India  in  quarter-catty  flat  bottles,  bearing  a 
Chinese  label.  Four  or  more  of  these  bottles  are  packed  in  a  tin 
box.  The  Japanese  oil  is  packed  in  tins  of  various  sizes  and 
has  generally  an  English  label,  much  of  it  is  of  very  inferior 
quality,  the  menthol  having  been  separated.  Cocking's  is  the 
best  brand,  and  is  packed  in  glass  bottles  with  paper  cases. 
Value — oil,  Rs.  4  to  5  per  lb. ;  menthol,  Rs.  8  per  lb, 

Indian '  substitutes  for  peppermint  are  Mentha  incana, 
Willd.,  much  cultivated  in  gardens,  and  wild  in  Northern  India, 
and  Micromeria  capitellata,  Benth.,  a  native  of  Behar, 
the  Western  Himalaya  and  the  Western  Grh&ts,  described  by 
Dalzell  as  rivalling  the  peppermint  in  its  ax-omatic  and  carim- 
native  properties. 

ORIGANUM  MARJORANA,  Linn. 

"Pi^.  —  Woodv.  Med.  Bot.  t.  165.  Sweet  Marjoram  {Eng.) 
Marjolaine  {Fr.). 

Hab. — Portugal  fo  Western  Asia.  Cidtivated  in  India 
The  herb. 

Vernacular. — Marwa  {Indian  Bazars). 

History,  Uses,  SlC. — The  name  opt'TtaTOf,  in  modern  Gree 
piyavi,  was  applied  in  ancient  times  to  plants  of  this  genus,  b  " 
0.  vaarjorana  was  distinguished  by  the  names  a-afi^vxov  an 
aftapaKos,  A  Greek  myth  informs  us  that  Amaracus  was  a  pa 
to  the  king  of  Cyprus,  who  one  day  on  letting  fall  a  vessel  o 
perfume  became  so  frightened  that  he  was  turned  into  thi 
plant.  The  Greeks  and  Romans  decorated  the  newly  marri 
with  it.    Catullus  says  :  — 

Ciug9  tempora  floribua 
Snaveolenfcis  Amaraci. 
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It  is  tlie  Marjolaiiie  of  the  French.  De  Guberuatis  states  that 
ill  Southern  Europe  it  is  the  symbol  of  honour  and  the  protector 
of  married  women.  It  is  the  Maruva  and  Jambhira  of  the  Raja 
Nirghanta  and  the  Marwa  or  Marzangush  of  the  Persians. 
Ibn  Sina  calls  it  Marzanjush.  The  Persian  word  signifies 
"mouse-ear/'  a  name  given  to  it  on  account  of  the  greyish  downy 
character  of  the  leaves,  which  is  more  marked  in  the  Persian 
variety  than  in  the  European  plant.  Marjoram  is  cultivated  as 
a  pot-plant  in  most  Indian  gardens,  and  is  used  as  a  substitute 
for  thyme  in  cookery.  At  Bandora,  near  Bombay,  it  is  grown 
as  a  garden  crop  to  supply  bouquets  for  the  Bombay  market, 
which  are  much  worn  by  women  in  their  hair.  The  medicinal 
uses  of  Marjoram  in  the  East  are  similar  to  those  of  mint. 

Description. — An  annual  herb.  The  leaves  are  spatu- 
late  or  oval,  very  obtuse,  entire,  gray  green,  soft-hairy,  and 
pellucid  punctate.  The  flowers  are  aggregated  in  small  heads 
and  have  a  small  whitish  corolla.  The  plant  is  agreeably  and 
pungently  aromatic. 

Chemical  composition. — The  volatile  oil  {Oleum  maj'orance)  is 
thin,  yellowish,  of  the  specific  gravity  0'89,  boils  above  163°  C, 
is  readily  soluble  in  alcohol,  has  the  aromatic  odour  of  the  herb, 
and,  according  to  Beilstein  and  E.  Wiegand  (1882),  contains  a 
terpene  boiling  at  178°  C.  and  forming  a  liquid  compound  with 
HCl ;  the  fraction  boiling  between  200°  and  220°  0.  has  the 
composition  C'^H^^'O,  and  is  not  affected  by  metallic  sodium. 
(Stille  and  Maisch.) 

THYMUS  SERPYLLUM,  Linn. 

Fig.— Engl.  Bot,  xxii.,  t.  1514.  Wild  Thyme  [Eng.),  Ser- 
polet  [Fr.]. 

Hab. — Western  Temperate  Himalaya,  Persia,  Europe.  The 
herb. 

Vernacular. — Masho  (Panj.),  H^sh^  [Pers.  Ind.  Bazars). 

History,  Uses,  &C. — Hasha  is  the  Persian  name  of 
T.  serpyllum,  but  it  has  been  adopted  by  the  Arabian  and  Persian 
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physicians  as  the  equivalent  of  the  ^w'>^  of  Dioscorides,  a  plant 
couceruiug  the  identity  of  which  there  is  much  doubt:  some 
supposing  it  to  be  the  Satureia  capitata  of  Linneus,  and  others 
the  Thymus  vulgaris  or  T.  Zi/gis  of  the  same  botanist.  Ibn  Sina 
in  his  description  of  Hash^  quotes  what  Diosco rides  says  con- 
cerning Bvfios,  and.  does  not  notice  the  epnuWos  of  the  same  author 
usually  identified  with  T  serptjllum.  Haji  Zein  el- Attar  follows 
Ibn  Sina  in  identifying  Hash^  with  the  6vi>-os  of  the  Greeks, 
and  describes  it  as  a  kind  of  mountain  mint  with  very  numerous 
small  flowers  of  a  purplish  colour,  slender  stems,  and  leaves  like 
the  Jadeh.  His  description  of  its  medicinal  properties  hardly 
differs  from  that  of  Pliny  (21, 89),  which  is  as  follows : — "  Thyme 
is  considered  to  be  very  beneficial  to  the  sight,  whether 
used  as  an  article  of  food  or  as  a  medicament,  and  to  be  good 
for  inveterate  coughs.  Used  as  an  electuary  with  vinegar  and 
salt,  it  f  aciKtates  expectoration,  and  taken  with  honey  prevents 
the  blood  from  coagulating.  Applied  externally  with  mustard, 
it  dispels  chronic  fluxes  of  the  fauces,  as  well  as  various 
affections  of  the  stomach  and  bowels;  still,  however,  it  mttst 
be  used  in  moderation,  as  it  |is  of  a  heating  nature,  and  acts 
as  an  astringent  on  the  bowels.  In  cases  of  ulceration  of  the 
intestines,  the  dose  should  be  one  denarius  of  th\Tne  to  one 
sextarius  of  oxymel ;  the  same  proportions,  too,  shovdd  be  taken 
for  pains  in  the  sides,  between  the  shoulder-blades,  or  in  the 
thoracic  organs.  Taken  with  oxymel,  it  is  used  for  the  cure  of 
intestinal  diseases,  and  is  administered  in  cases  of  alienation  of 
the  senses  and  melancholy.  Thyme  is  given  also  for  epilepsy, 
when  the  fits  come  on,  the  smell  of  it  reviving  the  patient; 
it  is  said,  too,  that  epileptic  persons  should  sleep  upon  soft' 
thyme.  It  is  good  also  for  hardness  of  breathing,  and  for 
asthma  and  obstructions  of  the  catameuia.  A  decoction  of 
thyme  water,  boiled  down  to  one-third,  brings  away  the  dead 
foetus,  and  it  is  given  to  males  -with  oxymel,  as  a  remedy  for 
flatulency,  and  in  cases  of  swelling  of  the  abdomen  or  testes  and 
of  pains  in  the  bladder.  Applied  with  wine,  it  removes  tumours 
and  fluxes,  and  in  combination  with  vinegar,  callosities  and 
warts.    Mixed  with  wine,  it  is  used  as  an  external  application 
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fo;-  sciatica ;  and  beaten  up  with  oil  and  sprinkled  upon  wool', 
it  is  employed  for  diseases  of  the  joints  and  for  sprains. 
It  is  applied  also  to  burns,  mixed  witb  lard.  For  maladies  of 
the  joints  of  recent  date,  thyme  is  administered  in  drink, 
in  doses  of  three  oboli  to  three  cyathi  of  oxymel.  For  loss 
of  appetite  it  is  given  beaten  up  with  salt." 

The  ancients  appear  to  have  been  acquainted  with  the  anti- 
septic properties  of  thyme.    Yirgil  (Georg.  IV.,  241)  speaks  of 
the  fumigation  of  beehives  Avith  the  smoke  of  the  burning 
plant,  and  the  name  6vfios  is  derived  from  6v(o,  to  burn  incense. 
Macer  Floridus  [De    Vir.  Herb)   recommends   thyme   as  a 
remedy  for  the  bites  of  venomous  animals.    In  the  Punjab 
the  seeds  of  T.  serpyllum  are  given  as  a  vermifuge.  {Stewart.) 
The  plant  is  an  indifferent  substitute  for  T.  milgaris,  as  it 
contains  hardly  any  thymol.    The  latter  principle  is,  however, 
afforded  abundantly  by  the  seeds  of  Gartim  copticum,  a  plant 
largely  cultivated  in  India.    Thymol  is  a  powerful  antiseptic  ; 
when  absorbed  it  paralyses  the  nerve  centres  in  the  cord 
and  medulla,  and  like   carbolic  acid  lessens  reflex  action, 
slowing  the    respiration,    and   lowering  the  blood-pressure 
and  temperature.    In  poisonous  doses  it   causes  weakness, 
drowsiness,  coma   and  death.    It  differs  from   carbolic  acid 
in  being  less  volatile  and  less  easily   oxidised.     Its  action 
as  a  disinfectant  is  more  permanent  and  at  the  same  time 
more  powerful  than  that  of  carbolic  acid.    It  is  less  irritating 
to  the  skin  or  mucous  membrane,  and  does  not  act  as  a 
caustic  like  carbolic  acid,  and  is  a  less  powerful  poison  to 
mammals.    Its  action  on  the  nerve-centres  is  a  paralysing  one 
from  the  first,  and  is  not  preceded  by  excitement  as  in  the  case 
of  carbolic  acid.    While  in  the  body  it  appears  to  effect  tissue- 
metabolism,  for  in  animals  poisoned  by  it  the  liver  is  found 
quite  fatty,  as  in  phosphoms-poisoning.    It  appears  to  be  elimi- 
nated    by     the    respiratory    and     urinary     organs  and 
to  cause  irritation   of  these   organs   during  the  process  of 
excretion.    In  poisoning  by  it,  the  bronchial  mucous  mem- 
brane is  extremely  congested,  the  secretion  of  mucous  increased, 
the  lungs  congested,  and  sometimes  consolidated ;  the  kidneys 
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inflamed,  and  the  urine  albuminous  or  bloody.  Thymol  haer 
been  used  as  an  antiseptic,  as  an  apjDlication  to  skin  diseases, 
ringworm,  eczema,  psoriasis ;  as  a  gargle,  spray,  or  inhalation 
in  Bore-throat,  bronchiectasis  and  phthisis,  or  as  an  injection 
in  ozaena.  Internally  it  has  been  used  in  diabetes  and  vesical 
catarrh.  {Lauder  Brunton.) 

Dr.  Gross  [Pharm.  Zeitsch.,  1890,  p.  261)  repoi'ts  on  the  suc- 
cessful results  obtained  with  thymol  in  the  treatment  of  diph- 
theria, having  found  it  the  most  effective  remedj'-  in  280  cases. 
He  prescribed,  according  to  the  age  of  the  child,  a  0*1  to  0"3  per 
cent,  solution  in  doses  of  10  to  12  drops  every  5  to  10  minutes, 
according  to  the  severity  of  the  case.  The  solution  was  flavour-, 
ed  with  some  pleasant-tasting  syrup  and  in  severe  cases  a  few 
drops  of  brandy  were  added.  The  children  soon  become  accus- 
tomed to  the  burning  taste  and  willingly  take  the  solution. 
Besides  this  there  is  the  advantage  that  the  remedy  is  perfectly 
harmless  and  may  be  given  continually  for  weeks  together.- 
The  effect  of  the  treatment  in  cases  of  average  severity  is  seen 
in  from  3  to  4  hours. 

Thymol  is  recommended  by  Kiister  in  whooping-cough  in  a 
solution  of  1  in  2,000.  Three  or  four  times  a  day  he  directs 
this  solution  to  be  inhaled  by  means  of  an  atomiser.  According 
to  his  experience  the  cases  never  assume  a  violent  character 
when  this  treatment  is  begun  in  time ;  if ,  however,  the  attacks 
are  already  frequent  and  violent  they  soon  diminish  in  number 
and  severity.  The  duration  of  the  treatment  is  between  three 
and  four  weeks,  and  healthy  children  who  inhale  the  spray  are 
protected  from  whooping-cough.  Dr.  E.  Lawrie  {Lmwet, 
Feb.  16, 1891)  reported  two  cases  of  chyluria  successfully  treated 
with  thymol  given  internally  in  doses  of  one  grain  every  four 
hours,  gradually  increased  to  5  grains. 

Description  and  Properties.-ThjTnol  crystallizes  in 
thin,  colourless,  rhombic  scales,  or  is  seen  in  commerce  in  large 
translucent  crystals  of  spec.  grav.  1'028.  It  melts  between  b(P 
and  52°  0.  to  a  colourless  liquid  lighter  than  water,  retains  its 
fluid  condition  often  for  a  long  time,  and  boils  near  230°  C.  It 
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has  an  aromatic  thyme-like  odour  and  a  warm,  pungent  but 
scarcely  caustic  taste.  It  dissolves  sparingly  in  water,  requiring 
at  15°  C.  1,100  to  1,200  parts  for  solution^  but  is  soluble  in  half 
its  weight  of  alcohol,  ether,  and  chloroform,  in  2  parts  of  soda 
solution  sp.  gr.  1*16,  and  freely  in  benzol,  benzin,  carbon 
disulphide,  glacial  acetic  acid,  and  fixed  and  volatile  oils.  It 
forms  with  soda  a  crystallizable  and  readily  soluble  compound, 
and  does  not  change  the  colour  of  a  solution  of  ferric  chloride. 
Symes  (1879)  ascertained  that  on  being  triturated  with  one-half 
to  ten  times  its  weight  of  camphor,  a  colourless  syrupy  liquid  is 
obtained,  but  it  does  not  liquefy  with  chloral  hydrate.  According 
to  Grerrard,  the  strongest  aqueous  solution  of  thymol  available 
is  1  in  1,000,  and  a  solution  of  4  grains  of  it  in  a  fluid  ounce  of 
alcohol  is  miscible  with  water  without  becoming  turbid; 
3  grains  of  thymol  are  dissolved  by  1  grain  of  caustic  soda  and 
1^  grains  of  caustic  potash.  Solid  fats,  when  heated,  are 
excellent  solvents  of  thymol.  A  solution  of  1  part  of  thymol 
in  100  parts  of  warm  glycerin  remains  clear.  Thymol  is  also 
I  soluble  in  4  parts  of  cold  sulphuric  acid ;  the  solution  has  a 
yellowish  colour,  and,  on  being  gently  heated,  becomes  rose-red. 
On  pouring  this  solution  into  10  volumes  of  water,  digesting 
the  mixture  with  an  excess  of  lead  carbonate,  and  filtering, 
the  Hquid  becomes  violet-blue  on  the  addition  of  ferric  chloride. 
This  reaction  is  due  to  suljjhothymolic  acid,  C  '"H^^SO*,  discovered 
by  LaUemand  (1853).  Hammarsten  and  Robert  (1881)  give 
the  following  as  the  most  delicate  test  by  which  one-millionth 
of  thymol  may  still  be  detected  :  Mix  the  liquid  with  one-half 
of  its  volume  of  glacial  acetic  acid,  then  with  at  least  an 
equal  volume  of  sulphuric  acid,  and  warm  gently,  when  a  bright 
reddish-violet  colour  is  produced  which  is  not  destroyed  by 
boiling.  According  to  Hirschsohn  (1881 ),  a  solution  of  thymol 
m  60,000  parts  of  water  is  rendered  turbid  by  bromine- water, 
but,  according  to  Hammarsten,  the  precipitate  is  not  crystalline 
like  tribromophenol.    (Stilld  and  Maisch.) 

Chemical  composition. — The  volatile  oil  of  Thymus  Seiyylhun, 
linn.,  according  to  E.  Buri  (1879),  contains  two  phenols  which 
do  not  congeal  at — 10°  C,  and  of  which  one  imparts  a  yellowish- 
11I.-15 
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green  colour  to  ferric  chloride,  and  yields  a  sulphonic  acid,  the 
salts  of  which,  like  the  thymol  sulphonates,  produce  with  ferric 
salts  an  intense  blue  colour.  Jahns  (1880)  reported  also  the 
presence  of  a  little  thymol  and  carvacrol.  Messrs.  Schimmel 
&  Co.  (Report,  April  1891)  obtained  by  distillation  of  the  leaves 
and  stalks  0'3  per  cent,  of  an  oil  having  a  ver}^  pleasant  melissa- 
lilce  aroma  with  a  slight  soup9on  of  thyme.  Its  specific  gravity 
atl5°  C.  was  0-917. 

Thymus  vulgaris,  Linn.,  is  the  chief  source  of  thymol  in  Europe ; 
the  essential  oil  is  usually  sold  under  the  name  of  Oleum  Origani. 
For  the  chemistry  of  thymol  the  reader  is  referred  to  the  article 
upon  Carum  coptieum.    (Vol.  ii.,  p.  116.) 

Fddanaj-f-jibali,  also  called  Pudineh-i-kohi,  "hill  mint,"  is 
identified  by  Mahometan  physicians  with  the  Calamiutha  of  the 
ancients  (cf.  MaWi.  Vahjr.  v.,  2,  76.  /),  Calamintha  ntlgaris, 
Sweet,  Eng.  Bot.  1676.  We  have  not  met  with  this  drug  in  the 
Indian  Bazars,  but  three  species  of  Calamintha  occur  in  the 
Himalayas. 

Z  ATARI  A  MULTIFLORA,  Boiss. 
•  Hab.— Arabia,  Persia.    The  herb  in  flower. 
Vernacular. — Saatar  {Ind.  Bazars). 

History,  Uses,  &C. — The  Mahometan  physicians  of  the 
East  identify  this  drug  with  the  opiyavov  of  the  Greeks,  and 
describe  it  as  having  properties  similar  to  those  of  thyme  and 
mint.  Dr.  Jayakar  of  Muscat  found  the  plant  in  flower  in 
May  1885  on  the  hills  near  Muscat  in  Arabia,  and  kindly 
forwarded  specimens,  which  were  identified  at  Kew  as  Z.  mtdti- 
flora.  The  drug  is  much  used  in  India  in  infusion  as  an 
agi'eeable  aromatic  stimulant  and  diaphoretic;  many  other 
properties  are  ascribed  to  it  in  Persian  medical  works  which  it 
is  unnecessary  to  recapitulate. 

Description. — The  drug  has  a  fragrant  odour  like  lemon 
thyme,  and  consists  of  small  ovate,  or  nearly  round,  dotted, 
entire,  rather  leathery  leaves,  the  largest  of  which  are  about 
ir^ch  long;  mixed  with  them  are  portions  of  a  slender  woody  stem 
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and  numerous  minute  flowers,  forming  knotted  clusters  upon  a 
slender  spike ;  each  flower  is  f  urnisked  with  a  small  bract;  and 
when  magnified  the  bracts  and  calicos  are  seen  to  be  densely 
covered  with  jointed  hairs.  The  calyx  is  unequally  4-cleft,  the 
corolla  labiate,  and  of  a  red  colour,  the  calyx  and  flower  after 
being  soaked  in  water  for  24  hours  only  measured  ^  inch  in 
length.  The  leaves  when  magnified  present  a  mossy  surface; 
which  is  thickly  pitted^  eacli  pit  containing  a  granule  of  red, 
resinified  essential  oil. 

Chemical  composition. — The  leaves  contain  an  aromatic  essen- 
tial oil  having  a  minty  odour,  a  red,  tasteless,  acid  resin,  and 
some  tannic  acid  giving  a  green  precipitate  with  ferric  chloride. 
The  bitterness  is  not  due  to  an  alkaloid.  The  leaves  containing 
10  per  cent,  of  moisture  yielded  13  per  cent,  of  ash. 

ZIZIPHORA  TENUIOR,  Linn. 

Hab. — Persia,  Beluchistan.    The  herb. 
Vemacular. — Mishk-i-taramashia  {Ltd.  Bazars). 

History,  Uses,  &C. — The  Mahometans  of  the  East 
identify  this  plant  with  the  C^^y?  or  "  wild  thyme  "  of  the  Greeks. 
It  is  the^^^l^^^.*  of  Ibn  Sina,  who  describes  it  as  very  hot 
and  dry.  Haji  Zein  in  the  Ikhtiarat  states  that  it  is  called 
Rang  in  Shiraz,  and  that  the  milk  of  goats  feeding  upon  it 
becomes  bloody.  He  describes  it  as  a  valuable  expectorant  and 
lithontriptic  in  doses  of  one  mithkal,  but  says  that  it  sometimes 
causes  hsematuria.  He  also  mentions  its  use  by  Galen  as  a 
suppository  in  painful  affections  of  the  uterus,  and  by  Ishak  as  a 
carminative  addition  to  purgative  medicines.  The  drug  is  also 
said  to  be  a  powerful  aphrodisiac.  Aitchison  states  that  the 
peasants  in  the  Harirud  Valley  aud  Khorasan  call  the  plant 
Kakuti. 

Description.  — A  very  small  plant,  2  to  3  inches  high; 
foot  as  long  as  the  plant,  single^  woody,  with  a  few  small  fibres. 
Ihe  stems,  which  are  2  to  5  in  number,  are  also  woody,  and 
branch  from  the  ground ;  they  are  thickly  set  with  leaves  and 
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flowers,  which  reach  to  the  apex  and  form  a  spike.  The  leaves 
are  linear-hiuceolato,  and  have  severul  prominent  straight  veins 
on  each  side  of  the  midrib.  Thff  calyx,  which  is  purple, 
encloses  four  oblong  seeds  of  a  brown  colour,  and  is  marked  with 
numerous  ribs,  and  ends  in  five  sharply  cut  daws;  it  is  studded 
with  simple  hairs,  and  is  j%t}i8  of  an  inch  long.  The  odour 
and  taste  of  the  drug  is  pleasant,  like  peppermint,  but  sweeter. 

Zufah-i-yabis.*    From  an  examination  of  the  drug  it 
appears  to  be  a  small  plant,  6  to  8  inches  higli;  stem  not  thicker 
than  a  crow-quill,  4-angled,  purplish,  branched  from  the  base, 
which  is  woody ;  root  woody,  seldom  branched ;  flower  heads 
numerous,  oblong  j  calyx  striated,  hairy,  purple,  with  five  sharp 
teeth  ;  seeds  naked,  four  in  number,  oblong,  3-angled,  of  a  pale 
brown,  studded  with  rows  of  small  round  tubercles;  on  one  side 
of  the  hilum  there  is  a  fringe  of  smaller  tubercles  very  closely 
set,  and  on  the  other  two  elongated  white  prominences.  As 
found  in  commerce  the  plant  is  much  broken  up ;  it  has  a  pleasant 
odour  like  sweet  hay.     Taste  bitter ;    properties,  according 
to  native  writers,  stimulant,  anthelmintic,  and  deobstruent. 
The  drug  is  generally  attributed  to  H//ssopus  officinalis,  but 
this  cannot  be  correct,  as  the  flowers  are  in  oblong  spikes.    It  is 
imported  from  Persia. 

H.   parviflora.    Benth.^  is  a   native  of  the  temperate 
Himalaya. 

Chemical  composition. — Besides  tannin,  resin,  fat,  sugar,  muci"- 
lage,  &c.,  the  most  important  constituent  of  Hyssop  is  oil  of 
hyssop,  of  which  the  fresh  herb  yields  j  to  5  per  cent.  It  is 
pale-yellow  or  greenish,  limpid,  of  about  the  specific  gravity 
0'94,  and  freely  soluble  in  alcohol;  it  contains  oxygen,  and  com- 
mences to  boil  at  142°  C,  the  boiling-point  rising  to  180°  C. 
It  has  the  odour  and  taste  of  the  herb.  The  hi/ssopin  of  Her- 
berger  (1829)  was  found  by  TrommsdorfF  to  be  impure 
sulphate  of  calcium. 

*  Sibthorp  stntes  that  Saturema  gricn,  Linn.,  is  the  va-o-cn-o  of  the 
modern  Greeks,  nnd  the  of   the  Turks.    Tn  Sind  Nepeta  ciliaiis, 

.Benth  ,  is  called  ZufaL. 
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Badranjboya,    Baklat-el-Utrujiya    (Arab.).  Imported 
from  Persia. 

Description. —  Calyx  striated,  hairy,  6-fid,  not  so  long  as 
that  of  Zufah-i-yabis,  and  not  coloured;  seeds  four,  naked, 
bro%\^n,  3-ang'led,  nearly  smooth,  a  white  patch  on  each  side  of 
the  hilum ;  flowers  in  axillary  clusters  of  about  6,  upon  a  short 
peduncle;    leaves  ovate,  margin   deeply  dentate,  somewhat 
hairy.    The  drug  is  always  much  broken  and  consists  chiefly  of 
.  stem  and  fruit ;  the  former  is  quadrangular,  much  larger  than 
that  of  Zufah,  of  a  purplish  tint.    Taste  bitter,  odour  faintly 
aromatic.    This  herb  is  supposed  to  represent  the  fieXiaaocf^vWov 
of  Dioscorides  and  Theophrastus,  generally  Icnown  in  Latin  as 
Apiastrum.    Virgil  (G.  4,  63)  calls  it  Melisphylla,  and  Theo- 
;  phrastus  (4,  25)  ivadrjs  fxfXireia.  It  is  a  plant  beloved  by  bees,  the 
Balm  Gentle  or  Melissa  officinalis  of  our  gardens.    When  fresh 
it  has  a  pleasant  lemon  odour,  which  is  not  retained  by  the  dry 
plant.    It  was  formerly  valued  as  a  corroborant  in  hypochon- 
driacal affections,  and  the  Persian  drug  is  still  used  for  this 
.  purpose  by  Indian  hakims.    In  Europe,  Balm  tea  is  still  a 
■  domestic  remedy,  and  is  given  as  a  grateful  diluent  in  febrile 
affections :  it  has  a  place  in  the  French  Codex.    The  different 
:  species  of  Melissa  are  widely  diffused,  being  found  in  Europe, 
»  Central  Asia,  and  North  America.  ,  . 

Chemical  composition. — The  leaves  of  M.  officinalis  contain, 
jl  besides  the  common  constituents  of  plants,  a  small  quantity  of 
?  tannin  and  bitter  principle,  and  about  J  to  3^  per  cent,  of  volatile 
(  oil,  which  is  colourless  or  yellowish,  has  a  specific  gravity  of 
I  about  0"89  ;  dissolves  in  about  5  parts  of  alcohol,  sp.  gr.  0*85, 
and  contains  a  stearopten. 

MARRUBIUM  VULGARE,  Jdnn. 
Fig.— Reichb.  Ic.  Fl.  Germ.,  t.  1224,  /.  1  ;  Eng.  Bot,  410  ; 

'  Bentl  rmf^Trw?.,  210.  Common  White  IIorchound(J?w^.),  Mar- 
f  rube  bknc  ( Fr. ) . 

Hab. — Western  Temperate  Himalaya  to  Europe.  The  herb. 
Vernacular. —  Farasiyun  {hid.  Bazars). 
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History,  Uses,  &c. — This  plautisthe  of  Theo- 

phrastus  (vi.,  2),  who  mentions  two  kinds.  Dioscorides  (iii.,  110) 
relates  its  medicinal  uses,  which  are  also  noticed  by  Hippocrates 
(681,  3),  Celsus  (v.,  11),  and  Pliny  (20,  89).  The  ancients 
considered  it  to  be  a  general  stimulant,  expectorant,  deobstruent, 
carminative  and  local  anodyne.  Horehound  has  still  a  consi- 
derable reputation  in  Europe  as  a  remedy  for  chronic  bronchitis 
with  copious  expectoration,  and  as  a  stomachic  tonic  in  dys- 
pepsia. It  was  also  formerly  prescribed  in  chronic  rheumatism, 
hepatic  and  uterine  obstructions  and  ague,  the  usual  dose  being 
from  to  1  drachm  of  the  dried  herb.  The  ancients  used  the 
expressed  juice  with  honey,  both  internally  and  as  a  local  appli- 
cation to  foul  ulcers  and  diseased  mucous  surfaces. 

Horehound  is  the  Farasiyun  of  Ibn  Sina  and  other  Arabian 
physicians,  who  reproduce  the  account  given  by  Dioscorides  of 
its  medicinal  uses.  Hakim  Ali  Grilani,  in  his  commentary  upon 
the  Kanun,  gives  Suf-el-ard,  ''earth  wool,"  and  Hashishat-el- 
kalb,  "dogs'  herb,"  as  Arabic  names  for  the  plant;  he  says  that 
dogs  always  piss  on  smelling  it. 

Owing  to  the  similarity  between  the  Greek  words  Trpda-iou  and 
irpda-ov  some  Mahometan  physicians  have  fallen  into  the  error 
of  supposing  the  drug  to  be  an  alliaceous  plant.  Hakim 
Muatamid-el-muluk  Syud  Alvikhan  points  out  this  error,  but 
falls  into  another,  inasmuch  as  he  identifies  it  with  Arusa 
(^Adhatoda  Vasica).  jVIahometan  writers  also  mention  a  second 
kind  of  Farasij'^dn  called  Balidi ;  this  is  our  Black  Horehound 
{Balhta  nigra,  Linn.). 

M.  mlgare  is  a  common  plant  in  Persia ;  Aitchison  observed' 
it  growing  abundantly  in  Khorasan.  In  the  bazars  of  the  plain^- 
of  India  it  is  not  obtainable ;  if  demanded,  either  Arusa,  or  a 
kind  of  squill  called  Far^siydn-i-piyazi,  is  supplied. 

Description. — The  branching  stem  is  about  a  foot  high, 
quadrangular,  much -branched,  and  covered  with  a  white  fell. 
The  leaves  are  opposite,  petiolate,  about  an  inch  long,  roundish- 
ovate,  somewhat  heart-shaped  or  rounded  at  the  base,  obtuse 
serrate  or  coarsely  crenate,  wrinkled  by  the  prominent  veina 
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,  below,  pale-green  and  downy  above  and  hoary  "beneath.  The 
\  flowers  are  in  dense  axillary  whorls,  with  woolly,  linear,  and 
hooked  bracts,  a  tubular  ten-ribbed  calyx  divided  into  ten  short, 
-  spreading,  stiff,  and  hooked  teeth,  and  a  white  bilabiate  corolla 
'  enclosing  four  stamens.    The  four  achenes  are  dark-brown. 

The  herb  has  a  peculiar  aromatic  and  somewhat  musky  odour 
•  and  a  pungent  bitter  taste ;  if  kept  for  any  time,  the  aroma  dis- 
I  appears. 

Chemical  composition. — The  plant  has  been  recently  examined 
oy  J.  W.  Morrison  {Am.  Jouni.  Pharm.,  1890,  p.  327).  A 
;  proximate  analysis  gave  the  following  result:  — 


Per  cent. 

Fat,  wax  and  traces  of  volatile  oil    2*05 

Crystalline  compound,  soluble  in  ether    "48 

Chlorophyl  and  fat   2-29 

Resin   and  bitter  compounds,  soluble  in  absolute 

alcohol   1-94 

Mucilage   4-94 

Glucose    -67 

Extractive,  soluble  in  water   5 '93 

Albuminoids   4*48 

Pectin  and  undetermined    5*93 

Pararabin    2 "30 

Cellulose  and  lignin    37*48 

Moisture   672 

Ash   24  30 

Loss   '49 


The  fat  was  soluble  in  hot  95  per  cent,  alcohol,  and  melted  at 
46"  C.  The  wax  was  insoluble  in  this  solvent,  but  dissolved  in 
carbon  bisulphide.  The  crystalline  principle  was  extracted 
!  from  the  drug  with'  stronger  ether,  and  purified  by  repeated 
crystallization  from  hot  95  per  cent,  alcohol,  with  one  or  more 
treatmentB  with  animal  charcoal.    The  crystals  were  insoluble 
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in  water  and  in  solution  of  potassium  lij'drate,  very  sparingly  | 
soluble  in  boiling  water  and  in  cold  alcohol.  Soluble  in  hot 
95  per  cent,  alcohol,  also  in  ether  and  chloroform.  They  melted 
at  152°  to  153°  C.  They  were  at  first  tasteless,  but  developed, 
when  held  on  the  tongue,  a  decided  bitterness.  The  alcoholic 
solution  was  very  bitter. 

Sulphuric  or  nitric  acid  gave  a  dark -brown  colour,  hydrochloric 
acid  produced  no  change  and  ferric  chloride  produced  no  change. 

This  principle  reduced  Fehling's  solution  sKghtly  by  boiling, 
without  first  being  treated  with  an  acid.  On  boiling  it  first 
with  acidulated  water  a  peculiar  aromatic  odour  was  developed, 
then  on  heating  with  Fehling's  solution  an  abundant  precipitate 
of  cuprous  oxide  was  produced,  thus  showing  it  to  be  an  easily 
decomposable  giucoside. 

A  small  quantity  of  a  bitter  principle  was  extracted  from  the 
drug  by  absolute  alcohol,  along  with  the  resin.  This  appeared 
to  be  different  from  the  previous  one  extracted  by  ether,  and 
for  the  purpose  of  further  investigation,  a  larger  quantity  of 
the  drug  was  exhausted  with  ether,  the  solvent  recovered  and 
the  residue  treated  with  petroleum  ether  to  remove  fat  and  wax. 
The  remaining  portion  was  dissolved  in  hot  alcohol,  treated 
with  animal  charcoal  and  crystallized.  The  crystals  wei'e  puri- 
fied by  repeated  crystallization  and  treatment  with  animal 
charcoal.    Melting  point,  152°  to  153°  0. 

The  average  of  two  combustions  was: — 


Found. 

Calculated  for. 

(C*oH»sO») 

70-25 

70-38 

8-42 

8-50 

21-33 

21-12 

100-00 

]  00-00 

Three  samples  of  crystals,  presented  with  a  thesis  of  last  yeari 
by  Frederick  G.  Ilertel,  Ph.G.  {American  Journal  of  Pharnuusyi 
1890,  p.  273),  and  obtained  by  him  from  the  fluid  extract,  were 
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also  examined.  One  of  these,  which  he  had  crystallized  from 
cold' alcohol,  melted  at  ]53-6°  to  154-5°  C,  was  evidently  nearly 
pure  ;  the  average  of  three  combustions  gave  : — 

C   70-54 

H    9-08 

0   20-38 

100-00 

The  other  samples  were  evidently  the  same  compound  in  an 
irapurer  condition,  as  was  found  by  combustion  and  melting 
j)oint.    The  author  here  remarks : — 

"This  compound  as  well  as  that  obtained   by  myself  is 
vidently  the  marrubiin  discovered  by  Mein  in  1855.  Harm 
[Archiv  der  Pharmacie,  No.  83,  p.  144)  stated  the  melting  point 
to  be  148°C. 

"In  a  later  communication  (No.  116,  page 41),  on  elementary 
analysis  he  found  the  substance  to  contain  8 '52  per  cent,  of 
hydrogen  and  more  than  69  per  cent,  of  carbon. 

"  Kromayer  [Archiv  der  Pharmacie,  No.  108,  p.  257)  gives 
the  yield  of  marrubiin  as  about  2  grams  from  25  pounds  of  the 
drug,  and  states  the  melting  point  to  be  about  160°C.,  and 
that  it  is  not  a  glucoside.  My  results  indicate  its  composition 
lo  be  very  close  to  that  of  absinthiin,  C*°H'^0^  but  they  do  not 
agree  with  all  the  properties  of  that  substance  as  described  by 
Kromayer  in  the  same  journal  (No.  108,  p.  20),  who  states 
'  hat  absinthiin  melts  at  1 20°to  1 25°  C .  Many  of  the  properties, 
however,  are  common  to  both  substances,  prominent  among 
nhich  are, — solubility,  taste,  grittiness  between  the  teeth, 
I'vstalline  appearance  and  percentage  composition." 

The  larger  portion  of  the  drug,  after  exhaustion  with  ether, 
'\a8  extracted  with  methyl  alcohol,  the  solvent  recovered,  and 
1  he  residue  treated  with  water  and  filtered. 

The  filtrate,  on  agitation  successively  with  ether  and  chloro- 
iorm,  yielded  to  the  former  a  very  bitter  greenish  substance 
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with  a  narcotic  odour,  and  to  the  latter  a  brownish  substance 
with  a  bitter  and  pungent  taste.  Both  gave  negative  result.-, 
when  tested  for  alkaloids  and  both  reduced  Fehling's  solutiou, 
especially  after  heating  with  dilute  acid,  during  which  process 
each  developed  a  peculiar  aromatic  odour.  These  results  point 
to  the  presence  of  two  bitter  principles  besides  marrubiin,  which 
is  in  agreement  with  Hertel's  statement,  that  after  the  separatiorj 
of  marrubiin  the  fluid  extract  appeared  to  be  as  bitter  as  before. 

Anisomeles  malabarica,  Br.  Bot.  Mag.,  t.  207] 
Wight  Ic,  t.  164,  is  well  known  in  Southern  India,  where  it  i.- 
called  Peyameratti  in  Tamil  and  Mogbira  in  Telugu.  Rum 
phius,  spealdng  of  the  juice  of  the  plant,  says : — Idem  quoqu( 
succus  cum  binis  guttis  olei  sesamini  propinatus,  prodest  mirific( 
asthmaticis,  vel  tuasi  mala  laborantibus,  quem  in  finem  syrupu-s 
quoque  praeparatur  ex  foliorum  succo  cum  saccharo  cocto.' 
{Hort.  Amb.  v.,  8,  65.)  It  is  a  native  of  Malabar,  where  i' 
is  called  Karintoomba^  and  is  noticed  by  Hheede.  (Hort.  Mai.  x. 
p.  185,  t.  93.)  Wight,  Ainslie,  and  others  mention  that  ar 
infusion  of  the  leaves  is  given  to  children  in  coKcj  dyspepsia 
and  fever  arising  from  teething;  in  ague  an  infusion  of  the 
leaves  is  used  to  promote  perspiration ;  a  decoction  of  the  plant 
or  the-  essential  oil  distilled  from  it,  is  used  externally  ii 
rheumatism.  The  plant  appears  to  have  medicinal  propertie; 
very  similar  to  those  of  Horehound. 

Description. — Shrubby,  2  to  5  feet;  branches  obtus' 
.  angled ;  leaves  ovate -lanceolate,  crenately  serrated  at  the  uppe; 
part,  entire  below,  about  5  inches  long,  and  \  \  inch  broad;  caly 
5-cleft,  thickly  covered  with  long  white  rather  viscid  pubescence 
upper  lip  of  corolla  entire,  white,  under  one  3-cleft  with  th 
lateral  divisions  reflexed  ;  anthers  deep  purple  ;  whorls  dispose: 
in  simple  racemes. 

LEUCAS  ASPERA,  Spreng. 
Fig. — Eheede,  Hort.  Mai.  x.,  t.  91. 
Hab. — Plains  of  India.    The  herb. 
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LEUCAS  LINIFOLIA,  Spreng. 

Pig. — Jacq.  Ic.  PI.  Mar.        11,  t.  Ill ;  Bumph.  Herb. 
\mh.  vi.,  ^.  16,/.  1. 
Hab. — Plains  of  India.    The  herb. 

LEUCAS  ZEYLANICA,  Sr. 

Fig^  —  Wight  III.,  t.  1 76.    Herbe  Tombde  {3\ ). 
Hab. — Assam  to  Ceylon.    The  herb. 

LEUCAS  CEPHALOTES,  Spreng. 
Fig. —  Wight  Ic,  t.  337;  Besf.  in  Mem.  Mm,  xi.,  8,  t.  4. 

Hab. — Himalaya-    Plains  of  N.  India  and  Deccan.  The 

lerb. 

Vernacular. — Tdmba-phul,  Kumbha-phul,.  Bahuphuli  {Mar.), 
Groma,  Madha-p^ti  [Hind.),  Tigadi  (Gan.),  Kdbo,KdUn-nu-phdl 
Guz.),  Tumba    {Mai),   Gul-dora,   Chatra  (PunJ.),  Halkasa 
[Beng.),  Tumi  [Tel.), 

History,  Uses,  &C. — At  least  four  species  of  Leucas 
lire  used  in  Hindu  medicine  under  the  Sanskrit  name  of  Brona- 
mishpi  or  "  cup-flower,"  so  called  from  the  resemblance  of  the 
lialyx  of  these  plants  to  a  little  cup.  The  synonyms  for  these 
^plants  are  Kumhha-yoni,  Kurumha,  Kharm-yattra,  Chitra- 
oattrika,  Chitrdkshupa  and  >SM-^wsA/?fl!;  they  are  described  in  the 
iNighantas  as  heavy,  dry,  sweet,  hot,  and  aperient,  generators 

wind  and  bile,  and  are  prescribed  for  jaundice  and  to  expel 
i^)lilegmatic  humors  and  worms ;  they  are  also  considered  to  be 
Htimulant  and  diaphoretic. 

■i  In  the  cough  or  catarrh  of  children,  Timla  juice  1  part, 
^th  2  parts  of  honey  and  a  few  grains  of  Borax,  may  be  mixed, 
i^nd  a  few  drops  given  occasionally,  and  in  intestinal  catarrh 
5  drops  of  the  juice  may  be  given  with  a  little  powdered  Khdrik 
!<iry  dates). 
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These  plants  are  also  used  in  Hindu  ritual ;  during  tlie  cere- 
monial bath,  early  in  the  morning  on  the  Naraka  Chaturdasi,  or 
first  day  of  the  Bivali,  the  religious  manuals  direct  the  whirling 
round  the  body,  while  bathing,  of  a  sprig  of  Brona-pmhpi  of 
AchyrantJm  aspera  (^apdmdrga),  and  of  Cassia  Tora  (prapundta), 
of.  Vol.  II.,  p.  65.  The  Mahometan  physicians  have  given  these 
plants  the  name  of  Sisaliyds,  and  use  them  as  a  substitute  for 
the  true  Slsdliyds  {Myrrhis  odorata),  as  stimulant  diaphoretics. 
Rheede  notices  the  use  of  L,  aspera  in  Malabar,  and  the  same 
species  is  given  in  amenorrho3a  at  Reunion.  Under  the  name  ot 
Herha  admirationis  a  species  of  Leucas,  probably  L.  linifolia,  is 
described  by  Rumphius.  In  Western  India  L,  zeylanica  is 
much  used,  and  in  the  Punjab  L.  oephalotes.  These  plants  are 
a  popular  local  application  to  itch  and  mange,  and  the  juice  of 
the  leaves  snuffed  up  by  the  nostrils  is  used  as  a  remedy  in  snake- 
bites, and  for  headache  and  colds.  An  infusion  is  known  as  an 
insecticide,  and  planters  and  others  ontheNilgiris  find  that  blight 
and  insect  pests  may  be  kept  away  from  trees  by  a  diligent 
application  of  this  remedy.  The  flowers  are  offered  in  the 
Hindu  temples.  In  Reunion  L.  zeylanica  is  known  as  Eerbe 
Tomhee^  and  is  considered  to  be  stimulant  and  antirheumatic 

Description. — L.  aspera  is  annual,  erect  or  diffuse,  stem 
stout,  hispid  or  scabrid,  leaves  1  to  3  inches,  linear  or  oblong 
obtuse,  entire  or  crenate,  whorls  large,  terminal  and  axillary  , 
bracts  long,  linear  and  filiform,  calyx  ^  to  f  of  an  inch,  tubu- 
lar, curved,  smooth  below,  green  and  ribbed  and  scabrid  above,, 
contracted  above  the  nutlets,  mouth  small,  glabrous,  very 
oblique,  shortly  and  irregularly  toothed,  flowers  small,  white 
L.  linifolia  and  L,  zeylanica  are  very  similar  plants,  andl 
L.  cephalotes  has  very  large  terminal  and  globose  whorls  oi 
flowers.  These  plants  have  an  odour  recalling  that  of  the. 
Dead-nettle  (Lamium  album),  but  L.  aspera  is  more  fragrant! 
than  the  others. 

Chemical  composition. — The  herb  of  L.  zeylanica  on  distillation 
afforded  a  very  small  quantity  of  essential  oil.  By  boiling  a 
decoction  of  the  herb  with  soda  solution  a  strong  odour  was 
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o-iyen  oft',  and  on  condensing  the  vapour,  ammonia  and  a  volatile 
alkaloid  were  detected  in  tlie  distillate.  The  alkaloid  was  com- 
bined in  the  plant  with  an  acid  giving  a  green  colour  with  ferric 
salts.    The  air-dried  plant  afforded  7*3  per  cent,  of  ash. 

Leonotis  nepetaefolia,  Br.  Bot.  Reg.,  t.  281 ;  Wightlc, 

/.867;    Fmi.— Hejur-chei  {B eng. ),jM.itijer,  Matisul  [Guz.), 
Dlpmal  (Jfar.),  is  a  large  and  conspicuous  annual  common  in  the 
neighbourhood  of  villages  throughout  the  hotter  parts  of  India. 
It  is  easily  recognised  by  its  globular  spinous    heads  of 
I    orange-coloured    flowers.     Eoxburgh    gives   the  following 
J  description  of  the  plant: — "Stem  annual,  straight,  four-sided, 
%  simple,  from  4  to  6  feet  high.    Leaves  opposite,  spreading, 
\  petioled,  cordate,  serrate,  pointed,  downy,  from  4  to  8  inches 
I  long,  and  2  to  3  broad.    Floral  leaves  [hractes  verticillorum) 
'  lanceolate,  depending.    Petioles  channelled,  winged  with  the 
decurrent  leaf ;  verticels  globular,  2,  3  or  4,  towards  the  apex  of 
the  plant  about  5  inches  asunder.    Involucres  many,  subulate. 

«}  Flowers  numerous,  of  a    deep  rich  orange  colour.  Calyx, 
]  10-striated,  8-toothed ;  corol,  under  lip  very  short,  3-toothed, 
at  all  times  of  a  dirty  withered  colour." 

The  ashes  of  the  flower-heads  mixed  with  curds  are  applied 
to  ringworm  and  other  itchy  diseases  of  the  skin.  Dr.  A.  J. 
^  Amadeo  states  that  it  is  called  Rascamono  in  Porto-Rico,  and 
that  a  decoction  of  the  leaves  is  used  as  a  tonic,  the  juice  is  also 
expressed  and  taken  with  lime  juice  and  rum  as  a  febrifuge. 
Dr.  Amadeo  has  used  it  in  combination  with  Phyllanthus 
Niruri  in  intermittents. 

Buliun  {'ToXiov  the Poly-Grermander  [Teucriim  Folium, L.), 
Iskurdiyun  {a-Kopbiov),  the  Water- Germander  {T.  Scordium), 
^'iid  Kamazariyus  ) ,  the   "Wall-Gfermander  {T. 

Ohamcedri/s) ,  are  treated  of  in  the  Materia  Medica  of  the  Indian 
Mahometan  physicians,  but  none  of  these  plants  are,  as  far  as 
our  experience  goes,  obtainable  in  the  bazars,  although  T.  Scor- 
diim  is  a  native  of  the  Western  Himalaya  and  Cashmere.  This 
plant  has  an  odour  of  garlic,  and  is  one  of  the  ingredients  in  the 
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Tiry&k-i-Faruk  or  Theriaca  Andromachi^  which  is  still  sold  in 
the  bazars  of  India.  T.  Folium  is  a  native  of  Persia,  and  was 
found  by  Aitchison  in  Khorasan,  but  he  did  not  observe  that  it 
was  used  medicinally.  He  also  notices  T.  serratvm,  Benth.,  as 
having  a  strong  odour  of  asaf oetida.  T.  Chamcedrys  was  formerly 
used  in  Europe  as  a  remedy  for  gout,  and  was  an  ingredient  in 
the  celebrated  antiarthritic  or  Portland  powder. 

PLANTAGINE^. 

PLANTAGO  OVATA,  Fonk. 

Pig.-^'Bentl.  and  Trim.,  t.  211.    Syn.  P.  Ispaghula. 

Hab. — Punjab,  Sind,  Persia.  The  seeds.  Spogel  seeds 
[Eng.). 

Vernacular. — Isbaghol  {Hind.),  Esabgol  {Mar.),  Eshopghol 
(ji5ewpf.),Esopgol,TJthamu-]irun(G^M2.),  Ishappukol-virai  {Tarn.), 
Isapagdla-vittulu  (Te/.),  Isabakolu  ( 

History,  Uses,  &C. — The  seeds  are  not  mentioned  by 
the  old  Hindu  writers,  but  the  Guzerathi  name  appears  to  be  of 
Sanskrit  origin.  In  all  the  vernaculars  corruptions  of  the 
Persian  name  Ispaghul  are  in  use.  This  word  is  a  compound 
of  y—t  "  a  horse,'' and  J  "the  ear," in  allusion  to  the  shape  of 
the  seeds.  In  Mahometan  works  the  seeds  will  be  found 
described  under  the  name  of  Bazr-i-Katuna.  The  author  of  the 
Makkzan  states  that  Kaliunia  the  Greek,  hparzah  the  Isfahani, 
and  Bangust  and  Shikam-daridah  the  Shirazi  names  for  them. 
In  India,  they  are  considered  to  be  cooling  and  demulcent,  and 
useful  in  inflammatory  and  bilious  derangements  of  the  diges- 
tive organs.  The  crushed  seeds  made  into  a  poultice  with  vine- 
gar and  oil  are  applied  to  rheumatic  and  gouty  swellings. 
"With  the  mucilage  a  cooling  lotion  for  the  head  is  made.  Two 
to  three  dirhems  moistened  with  hot  water  and  mixed  with 
sugar  are  given  in  dysentery  and  irritation  of  the  intestinal 
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canal  to  procure  an  easy  stool.  The  decoction  is  prescribed  in 
coiigh.  The  roasted  seeds  have  an  astringent  effect,  and  are  use- 
i  ful  in  irritation  of  the  bowels  in  children,  and  in  dysentery. 
The  natives  have  an  idea  that  the  powdered  seeds  are  injurious, 
and  consequently  always  administer  them  whole.  Fleming, 
"  Twining,  Ainslie,  and  others  speak  very  favourably  of  the  use 
(  of  Ispaghid  in  the  treatment  of  chronic  diarrhoea.  Twining 
I  .  gives  the  dose  for  an  adult  as  2^  drachms  mixed  with  half  a 
4  drachm  of  sugar-candy.    {Diseases  of  Bengal,  Yol.  I.,  p.  212.) 

In  the  Pharmacopoeia  of  India  the  seeds  have  been  made 
i  official,  and  directions  are  given  for  the  preparation  of  a 

V  decoction. 

Description. — The  seeds  are  boat-shaped,  about  ^  of  an 
J  inch  long  and  rather  less  than     broad,  translucent,  with  a  pinkish 

V  tinge  and  a  faint  brown  streak  upon  the  convex  side.  The  con- 
<  cavity  is  covered  with  a  thin  white  membrane.  Soaked  in  water 
'  they  become  coated  with  an  abundant  adherent  mucilage  which 
i  is  free  from  taste  and  odour.  The  epidermis  of  the  seeds  is 
t  composed  of  polyhedral  cells,  the  walls  of  which  are  thickened 
!  by  secondary  deposits,  the  source  of  the  mucilage;  between 
i  it  and  the  albumen  is  a  thin  brownish  layer.  The  albumen 
}  is  formed  of  thick  walled  cells  which  contain  granular 
1  matter. 

P.  amplexicaulis,  Cav.  Ic.  ii.,  t.  125,  a  plant  of  the 
Punjab  Plains,  Malwa  and  Sind,  extending  to  Southern  Europe, 
■  furnishes  the  brown  Ispaghul  not  unfrequently  to  be  met  with 
:■  in  the  Indian  bazars.  The  seeds  have  the  same  boat-shaped. 
1  form  as  those  of  P.  ovata,  but  are  rather  larger,  averaging 
;  \  of  an  inch  in  length.  They  are  probably  as  efficient  as  the  true 
Ispaghul  seeds. 

Commerce. — Large  quantities  of  these  seeds  are  imported 
}  into  Bombay  from  Persia.     Value,  Rs.   4  per  maund  of 
37i  lbs. 

They  differ  in  colour,  some  being  brown  and  some  nearly 
white  with  a  pinkish  tinge ;  the  latter  are  preferred. 
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PLANTAGO  MAJOR,  Lmn. 

Fig.— Wight  III.,  t.  177;  JEng.  BoL,  1558.  Greater  Plan- 
tain (Mig.),  Grand  Plantain  {Fr.). 

Hab. —  Temperate  India,  Persia,  Europe.    The  seeds. 

Vernacular. — Bartang,  B^rhang  {Indian  bazars). 

History,  Uses,  &C. — Under  the  name  of  apfoyXaao-oi/ I>io,s- 
corides  describes  two  varieties  of  Plantago,  the  greater  and  tht 
lesser,  and  states  that  the  first  is  the  best  and  most  generally 
used.  These  plants  were  known  to  the  Romans  as  Plantago,  and 
according  to  Sibthorp  are  the  P.  lagopus  and  P.  altissima  of 
modern  botany  ;  they  were  considered  to  be  very  effectual  in 
arresting  the  fluxes  known  by  the  Greeks  as  "  rheumatismi,'' 
or  ''griping  pains  in  the  bowels"  [Flin.  25,  39  ;  26,  47).  The 
leaves  and  roots  were  considered  to  be  astringent  and  febri- 
fuge {Galen).  The  Arabian  physicians  describe  them  under 
the  name  of  Lisan-el-hamal,  and  state  that  they  are  the 
Sabaat-azlaa  and  Kasrat-el-azlaa  of  Dioscorides  (Arabic  trans- 
lations of  eVraTrXeupoi^,  and  TroXufevpoi/)  meaning  '  seven-rihbed  ava 
many-ribhed ' ;  they  repeat  what  the  Greeks  have  written  with  a 
few  trifling  additions.  The  seeds  of  P.  major  are  largeh" 
imported  into  India  from  Persia,  and  have  a  great  reputation 
as  a  remedy  for -dysentery.  Yalentine  Baker  states  that  hr 
was  cured  by  these  seeds  when  suffering  from  the  disease  during 
his  travels  in  Khorasan.  The  root  and  leaves  are  still  in  use  \v. 
Europe  as  domestic  remedies  on  account  of  their  mucilaginou  • 
properties. 

The  seeds  of  P.  Psyllium,  Linn.^  a  native  of  the  N.  W 
Punjab,  extending  to  Southern  Europe,  are  used  in  a  similai 
manner.  This  plant  is  often  stated  to  be  the  source  of  tho 
Persian  Barhang,  but  we  have  always  obtained  P.  major  h\\ 
sowing  these  seeds. 

Description. — The  seeds  are  minute,  oblong  and  browiii 
marked  with  waved,  slightly  elevated,  longitudinal  ridges  of  .t 
darker  colour  ;  one  side  is  arched,  the  other  concave  and  market 
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witli  a  scar  showing  the  attachment  to  the  ovary.  They 
k  are  insipid,  and  have  an  oily  smell  when  crushed.    Soaked  in 
^  water  they  become  coated  with  a  transparent  mucilage. 

Chemical  composition, — The  leaves  of  P.  major  have  been 

11  examined  chemically  by  Dr.  Rosenbaum,  but  the  results 
J  obtained  do  not  indicate  any  active  principle.  He  found  that 
f  petroleum  benzine  extracted  4  per  cent,  of  wax  and  chlorophyll, 
!  the  extract  fusing  at  83°  C.  Ether  dissolved  4-4  per  cent,  of 
r  .resin  and  chlorophyll.  Alcohol  extracted  10  per  cent.,  of  which 
:  6  per  cent,  was  soluble  in  water  and  contained  a  considerable 
I  amount  of  sugar;  the  remaining  four  parts  were  soluble  in 
I  ammonia.  "Water  took  up  13  per  cent., of  which  7*2  per  cent,  was 
i  insoluble  in  66  per  cent,  alcohol.  Soda  solution  dissolved  6  per 
f  cent,  and  diluted  acid  10  per  cent.,  the  latter  containing  a 
B  notable  quantity  of  calcium  oxalate.  It  may  be  noted  here  that 
1  Th.  Koller,  in  1868,  found  citric  acid  and  oxalic  acid  in  the 
t  three  species,  P.  major,  P.  lanceolata,  and  P.  media,  besides  the 
^  ordinary  plant  constituents,  chlorophyll,  resin,  wax,  albumen,and 

*  pectin.  These  constituents  do  not  account  for  the  reputation  as 
>  a  styptic  and  vulnerary  in  which  the  plant  was  held  by  ancient 
»  writers.  The  presence  of  sugar  indicates  the  possibility  of  a 
J  glucoside  being  contained  in  the  plant.    The  value  of  the  seeds 

in  diarrhoea  and  dysentery  is  no  doubt  due  in  some  measure  to 
t  the  quantity  of  mucilage  they  afford.  {Amer.  Journ,  Pharm.f 
^  Sept.,  1886.) 

Plantago  mucilage  is  neutral  in  reaction,  is  not  altered 
:  by  iodine  or  precipitated  by  borax,  alcohol,  or  perchloride 
■  of  iron.  It  is  only  sparingly  soluble  in  water.  R.  W.  Bauer 
y  separated  the  carbohydrate  xylose  (previously  obtained  from 
»  wood-gum)  from  the  epidermis  of  P.  Psyllium,  by  boiling 
the   aqueous  extract  with   dilute   sulphuric   acid.    It  was 

*  identified  by  its  melting  point,  rotatory  power,  and  by  its 

'  compound  with  phenylhydrazine.  TVood-gum  can  be  obtained 
^  from  beech  wood,  jute,  or  deal,  by  extracting  with  5  per  cent. 

*  soda  and  precipitating  with  alcohol  and  HCl.  When  this  is 
'  ^^ydrolysed,  it  yields  Koch's  wood-sugar  or  xylose.  Xylose 

*  *l«fiely  resembles  arabinose  in  all  its  properties,  and,  like  the 

III.-17 
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latter,  is  dextrorotatory ;  when  treated  with  acids,  it  yields  consi- 
derahle  quantities  of  furfuramide,  but  no  levulose.  The  phenyl- 
osazone  has  the  composition  C^^H'^°N*0',  so  that  xylose  is  a 
penta-glucose  C^H^°0^.  When  treated  with  nitric  acid,  it  is 
converted  into  acids  containing  4  or  5  atoms  of  carbon.  Xylose 
and  arabinose,  and  all  substances  from  which  they  can  be 
obtained,  give  the  cherry-red  coloration  of  arabin  when  warmed 
with  phloroglucinol  and  hydrochloric  acid.  This  reaction  can 
be  employed  for  the  detection  of  xylose  and  arabinose.  [Jotirn. 
Ohem.  Soc,  LVI.,  pp.  233,  847.) 

NYCTAGINE^. 

BOERHAAVIA  REPENS,  Liim, 

Fig,— Delile,  Fl.  Eg.,  t.  3,  /.  1 ;  Wight  Ic,  t.  874;  Rheede, 

Eort.  Mai.  vii.,  t.  56.  Spreading  Hogweed  {Eng.),  Patagoii 
{Fr.). 

Hab. — Throughout  India.    The  herb  and  root. 

Vernacular. — Sant,  Thikrf  {Bind.),  Purna,  Punarnaba  ( Ben^r.), 
Khdpra,  Punanava,  K^livasu,  Ghetuli  {Mar.),  Mukku-rattai 
{Tarn.),  Atika-mamidi  {Tel.),  Yakha-khaparo,  S^todi-mula 
{Guz.),  Gunajali,  Bileganjali  {Can.). 

History,  Uses,  &C.--This  plant  is  called  by  Sanskrit 
•medical  writers  Punar-nava,  Punar-bhava,  and  Punar-bhu,  od 
account  of  its  perennial  habit,  and  Sothagni  from  its  use  as  a 
remedy  for  dropsy.  It  is  described  in  the  Nighantas  as  pungent, 
dry,  hot,  sweet  and  bitter,  and  is  recommended  as  a  laxative, 
diuretic,  and  stomachic  in  jaundice,  strangury,  dropsy,  and  inter- 
nal inflammations.  A  compound  decoction,  PunarnavasMaka,  if 
made  of  the  roots,  dried  2^eem  bark,  leaves  of  Trichosanthes  dioica, 
dried  ginger,  root  of  Picrorhiza  Kurrooa,  chebulic  myrobalans, 
stem  of  Tinospora  cordifolia,  and  dried  wood  of  .  Berheri^ 
(Durhalad),  each  one  quarter  tola,   water  32    tolas,  boiled 
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id'o-vru  to  one-fourth,  which  is  to  be  taken  during  the  24  hours; 
i  An  oil  and  electuary  are  also  used. 

Ainslie  mentions  the  use  of  the  root  in  powder,  ia  the 

quantity  of  a  teaspoonful  twice  daily,  as  a  laxative.  In  the 
'  Pharmacopceia  of  India  its  successful  use  as  an  expectorant  in 
»■  asthma  is  noticed,  and  it  is  said  to  act  as  an  emetic  when  given 
t  in  large  doses.  This  has  been  confirmed  by  the  experience  of  the 
'  French  in  the  Antilles,  where  the  plant  is  called  Patago7i.  or 

Patagonelle-  Vahriane.  In  Western  India  the  herb  is  used  as  a 
J  diuretic  in  gonorrhoea,  and  as  an  external  application  the 
•  pounded  leaves  are  applied  to  dropsical  swellings.  In  the  rainy 
rseason,  when  luxuriant,  it  is  eaten  as  a  potherb,  after  having 
•been  well  boiled  to  remove  its  medicinal  properties.  The  use  of 
jthe  root  in  gonorrhoea  appears  to  have  been  introduced  by  the 
'•Portuguese  ;  in  the  West  Indies  the  plant  is  known  as  Bejuco 
ide  purgacion,  and  is  the  popular  remedy  for  that  disease.  A 
idecoction  (1  oz.  to  a  pint  of  water)  is  used  in  doses  of  a 

wineglassf ul  every  hour. 

Description. — A  common  creeping  weed  on  waste  ground 
Band  roadsides  ;  stalks  numerous,,  about  two  feet  long,  slender, 
iprocumbent;  leaves  cordate-ovate,  unequal,  opposite,  edges 
waved,  tinged  with  red  ;  flowers-  small,  sessile  on  the  apex  of  the 
tpedicels,  peduncles  from  the  axils  and  ends  of  the  branches ;  fruit 
:oblong,  dull  green,  or  brownish,  viscid,  about  the  size  of  a 
itjaraway,  longitudinally  5-grooved,  studded  all  over  with  glan- 
dular hairs  ;  root  twisted,  often  as  thick  as  the  finger  when 
afresh,  whitish,  fleshy,  2  to  3-branched,  a  foot  long  or  more  ; 
■'taste  bitterish,  nauseous.  A  microscopic  section  shows  that 
1  the  parenchyme  is  loaded  with  needle-  shaped  crystals,  other.- 
isvise  there  is  nothing  peculiar. 

There  are  two  varieties  of  the  plant,  one  with  white  and 
tiihe  other  with  red  flowers;  in  Bengal  the  former  is  called 
-^vetapurna  and  the  latter  Gudha-purna.  - 

Chemical  composition. — The  whole  plant  was  used  for  the 
examination,  and,  with  the  exception  of  minute  traces,  of  a 
'pnnciple    Boluble  in  ether^    and  alt'ording  reactions  with 
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alkaloidal  reagents,  nothiug  of  interest  was  detected.  No 
principle  reacting  with  ferric  salts  was  present. 

MIRABILIS  JALAPA,  Linn. 

"Pig.  —  Bot.  Mag.,  t.  371  ;  Ehecde,  Hort.  Mal.x.,  t.  75.  Mar-  I 
vel  of  Peru  {i:ng.),  Belle  de  nuit  (Fr.).  ' 

Hab, — West  Indies.  Cultivated  in  India.  The  loaves  i 
and  root. 

Vernacular. — Gul  A'bbas  {Pers.,  Ind.),  Krishna- keli  {Beng.)A 
Anthinarlu,      Patharachi      {Tani.),  Batharachi 
Madhyanhaniallige  {Can.),  Antimalari  {MaL),  Gulbus,  Gulbas 
{Mar.). 

History,  Uses,  &C. — Five  varieties  of  this  plant,  witi 
red,  white,  yellow,  red  and  white,  and  red  and  yellow  flowers, 
were  introduced  from  the  West  Indies  in  1596,  and  must  have 
been  carried  by  the  Portuguese  to  the  East  shortly  afterwards, 
as  the  plant  is  said  to  have  been  introduced  into  Persia  in  iihej 
reign  of  Shah  Abbas  the  first,  and  was  established  on  thel 
Malabar  Coast  in  the  time  of  Yan  Hheede.    It  was  at  one  timel 
supposed  to  produce  the  Jalap  of  commerce.    M.  Jal<ipa  hasl 
been  given  the  Sanskrit  name  of  Saudhyakali,  or  "  eveuingj 
flower,"  but  is  best  known  by  its  Persian  name  of  Grul  A'bbas,! 
or  "  flower  of  A'bbas  "  ;  it  is  a  favorite  flower  of  the  Persians,! 
who  cultivate  it  in  ornamental  flower  pots.    The  Arabs  call  id 
Shab-el-leili,  which  is  evidently  a  translation  of  the  Frenohl 
"  belle  de  nuit  "  ;  it  is  the  Fida  quadrohoras,  or  "  four  o'clock! 
flower,"  of  the  Portuguese,  as  its  flowers  open  at  that  houij 
in  the  afternoon.  I 

In  India  the  leaves  boiled  in  water  are  ajDplied  as  amaturanttol 
boils  and  buboes,  and  the  juice,  which  is  considered  to  be  veryl 
cooling,  is  applied  to  the  body  to  allay  the  heat  and  itchingin  thel 
urticaria  arising  from  dyspepsia ;  the  U.  fehrilis  or  U.  ah  inge^i^ 
of  European  physicians,  which  the  Hindus  consider  to  be  caiflseJ 
by  bile  in  the  blood.  The  seeds  are  said  to  be  sometimes  used 
to  adulterate  black  pepper.   The  root  is  said  to  be  a  mild  purgative, 
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but  Loureiro  remarks,  "Hsec  radix  non  est  apta  ad  medicinam, 
ui si  per  aliquot  annos  in  viva  planta  senescat ;  tuncque  sit  subro- 
tunda,  rugosa,  exterius  subnigra,  iutus  fusco-pallida,  circulis 
concentricis  nigricantibus  distincta.  "    In  tlie  Concan  the  dried 
root  powdered,  and  fried  in  gJii  with  spices,  is  given  witb  milk 
as  Q,paushtik  or  strengthening  medicine,  and  rubbed  down  with 
water  to  a  paste  it  is  applied  to  contusions. 
.  Dr.  P.  S.  Mootooswamy  {Ind.  Med.  Gaz., Oct.  1889)  states  that 
in  Tan j ore  the  roots  boiled  and  made  into  curry  are  considered 
beneficial  to  those  who  suffer  from  piles,  and  that  a  powder  and 
confection  are  also  in  use.    The  powder  contains  five  drachms 
of  root,  two  and  a  half  each  of  long  and  black  pepper,  and  five 
ounces  of  sugar.    Dose  3i,  twice  daily.    The  confection  has 
the  same  quantity  of  root  with  2^  drachms  each  of  nutmeg, 
mace,  and  Atis  root,  ghi  1  oz.,  sugar  and  milk  of  each  10  ounces. 
Dose  as  above. 

Dr.  Mootooswamy  finds  the  root  to  act  as  an  astringent  in 
these  preparations.  Ainslie,  quoting  Fleming  {Cat.,  p.  29), 
states  that  the  root  was  tried  as  a  purgative  by  Drs.  Hunter  and 
Shoolbred,  but  found  to  have  so  feeble  a  purgative  action  as  to 
be  useless.  He  also  tried  it  himself  with  the  same  result. 
According  to  Thunberg,  the  Japanese  prepare  a  kind  of  white 
paint  for  their  complexions  from  the  seeds. 

Description. — The  root  of  young  plants  is  cylindrical 
above  and  tapering  below,  but  in  old  plants  it  becomes  napiform 
or  subrotund,  the  external  surface  is  dark  brown  and  marked  with 
numerous  circular  rings ;  internally  it  is  dirty  w^hite  or  greyish. 
When  dry,  very  old  roots  become  hard,  compact  and  heavy, 
and  deepen  in  colour,  but  younger  roots  are  of  a  leathery 
consistence.    It  has  a  faintly  nauseous  odour,  and  a  sweetish, 
subacrid  taste.    A  transverse  section  of  the  root  shows  numer- 
ous concentric  rings  of  a  darker  colour  than  the  intervening 
substance ;  it  8ho\s  s  numerous  acicular  crystals  when  magnified. 

Chemical  composition. — The  roots  were  collected  in  July,  cut 
into  slices,  and  exposed  to  w^arm  air,  then  reduced  to  powder 
and  the  desiccation  completed  at  100°  C. 
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The  fresh  roots  dried  over  sulphuric  acid  lost  81 '136  per  cent, 
in  weight ;  the  ash  amounted  to  6*  135  per  cent.,  and  was  free 
from  manganese. 

The  proximate  analysis  was  made  with  the  powdered  roots 
dried  at  100°  C,  and  was  conducted  according  to  Dragendorif's 
plan  with  the  following  results  : — 

Light  petroleum  ether  extract   0'580  per  cent. 

Ether  extract,  soluble  iu  water  0*09   per  cent. 

alcohol  0-222  „ 

Residue  insoluble  in  water  j 
or  alcohol    0-028       „      0-340  „ 

Absolute  alcohol  extract    3  040     „  , 

Aqueous  extract  containing  glucose  1-6  per 
cent.,  saccharose  or  allied  carbohydrate 
7-97  per  cent   30-62  „ 

The  petroleum  ether  extractive  was  soft  and  pale  yellowish" 
in  colour,  non- crystalline,  and  without  any  special  odour.  It 
consisted  of  wax,  and  a  pale  yellow  oil,  soluble  in  absolute  alcohol 
with  neutral  reaction. 

The  ethereal  extract  was  soft  and  yellowish.  The  portion 
soluble  in  water  had  an  acid  reaction,  but  gave  no  coloration 
with  ferric  chloride.  Acidulated  with  sulphui'ic  acid  a  slight 
precipitate  was  afforded  with  Mayer's  reagent.  The  residue  of 
the  ethereal  extract  soluble  in  alcohol  was  also  yellowish,  soft' 
and  on  standing  became  indistinctly  crj'stalline.  Treated  with 
water  acidulated  with  sulphuric  acid  it  gave  no  alkaloidal 
reactions;  with  alkalies  on  gently  warming  it  was  slightly 
soluble,  with  pale  yellow  coloration  :  the  colour  being  destroyed 
by  acids,  and  whitish  flocks  precipitated. 

The  alcoholic  tincture  of  the  roots  was  of  a  port-wine  colour, 
and  the  extract  of  a  deep  orange  tint.  In  water  part  was  soluble 
with  acid  reaction,  and  afforded  a  precipitate  with  alkaloidal 
reagents.  The  extract  was  treated  with  ammonia,  in  which  the 
greater  part  dissolved,  affording  a  dirty  brownish-red  solution^ 
aad  the  solution  agitated  with  ether :  the  ethereal  extract 
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amounted  to  0-384  per  cent,  and  contaiined  a  small  amount  of 
t  alkaloid  with  much  colouring  matter.  An  attempt  was  made  to 
I  purify  the  alkaloid  by  reagitating  this  extract  from  an  acid 
s  solution  with  ether,  and  then  neutralizing  and  again  agitating 
1  with  ether  ;  an  unweighable  amount  of  the  alkaloid  was,  however, 
c  obtained.  No  special  colour  reactions  of  the  alkaloid  were 
t  noted.  An  alkaline  solution  of  the  alcoholic  extract  was  only 
s  slightly  precipitated  by  acids,  the  solution  remaining  dark- 
r  coloured.  The  aqueous  extract  contained  \'Q  per  cent,  of 
1  glucose  calculated  on  the  roots  dried  at  100°C.  After  boiling 
I  with  dilute  sulphuric  acid  a  second  determination  with  Fehling's 
J  solution  was  made,  and  the  result  calculated  as  saccharose, 
I  which  was  equivalent  to  7 '97  per  cent. 

In  order  to  determine  whether  the  plant  had  any  injurious 
\  properties,  the  alcoholic  extract  from  10  grams  of  the  dried 
1  and  pounded  roots  was  mixed  with  a  few  drops  of  ammonia 
I  and  water  and  injected  into  a  cat's  stomach ;  the  cat  vomited 
)  once,  but  was  not  otherwise  inconvenienced. 

AMARANTACE^. 

ACHYRANTHES  ASPERA,  Linn. 

Wight  Ic,  t.  1780.    Prickly  Chaff-flower  {Eng.). 

Hab. — Throughout  India  and  tropical  Asia.    The  herb. 

Vernacular. — Unga,  Latchira,  Chirchira  {Bind.),  Apang 
[Beng).,  Pandhara-aghada,  Aghada  {Mar.),  Sufed-aghado 
(G'wz.),  Na-yurivi  {Tarn.),  Uttareni,  Antisha  {Tel.),  Uttarani, 
Uttareni  {Can.),  Katalati  {Mai.). 

History,  Uses,  &C. — This  plant  has  given  a  name  to  the 
»  sacnficial  offering  called  A2)amarga  Homa,  which  consisted  of  a 
1.  handful  of  the  flour  of  the  seeds  offered  at  daybreak,  but  which 
w  18  not  now,  as  far  as  we  know,  practised  in  India.  According  to 
■<  the  Black  Yajurveda,  Indra,  having  killed  Yritra  and  other 
W  demons,  was  overcome  by  Namuchi  and  made  peace  with  him, 
W  promising  never  to  kill  him  with  any  solid  or  liquid,  neither  by 
m  %nor  by  night.    But  Indra  collected  some   foam,  which  is 
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neither  solid  nor  liquid,  and  killed  Namuchi  in  the  morning' 
between  nig-ht  and  daybreak.    From  the  head  of  the  demoa 
sprung  the  herb  Apamarga,  with  the  assistance  of  which  Indra 
was  able  to  kill  all  demons.    Hence  this  plant  has  the  reputatioa 
of  being  a  powerful  talisman,  and  is  now  popularly  supposed 
to  act  as  a  safeguard  against  scorpions  and  snakes  by  paralysing 
them,*  It  is  waved  round  the  body  whilst  takiug  the  ceremonial 
bath  early  in  the  morning  on  the  Naraka  Chaturdasi  or  firm 
day  of  the  Divali  (new  year)  festival.  I 
The  Sanskrit  synonyms  for  the  plant  are  Shikhari,  Kini  orl 
Kinihi,  Khara-manjari  "  having  a  rough  flower-stalk,"  Adhva^l 
shalya  "  roadside  rice,"  Shaikharika,  Pi-atyak-pushpi ''haviagj 
reverted  flowers,''  and  Mayuraka  "crested."  It  is  described  inj 
the  Nighantas  as  purgative,  pungent,  digestive ;  a  remedy  fori 
phlegm,  wind,  inflammation  of  the  internal  organs,  piles,  itch  J 
abdominal  enlargements,  and  enlarged  cervical  glands.  The! 
ashes  are  used  by  the  Hindus  in  preparing  caustic  alkaline  pre-l 
parations.    The  diuretic  properties  of  the  plant  are  well  knownl 
to  the  natives  of  India,  and  European  physicians  agree  as  to  itm 
value  in  dropsical  affections ;  one  ounce  of  the  plant  may  be  boil-l 
ed  in  ten  ounces  of  water  for  15  minutes,  and  from  1  to  2  ounceJ 
of  the  decoction  be  given  3  times  a  day.  [Phaim.  of  IndiaM 
p.  184.)  I 
Different  parts  of  the  plant  are  ingredients  in  many  nativeB 
prescriptions  in  combination  with  more  active  remedies.  I 
In  "Western  India  the  juice  is  applied  to  relieve  toothache^ 
The  ashes  with  honey  are  given  to  relieve  cough  ;  the  root  bm 
doses  of  one  tola  is  given  at  bedtime  for  night  blindness,  an« 
rubbed  into  a  paste  with  water  it  is  used  as  an  anjan  (eye  salve  ■ 
in  opacities  of  the  cornea.    The  seeds  are  often  used  as  a  faming 
food  in  India,  especiallj'-  in  Edjputana,  where  the  plant  is  callew 
Bharotha,  vrrtTT  (grass).  ■ 

Description.  —  A  common  weed,  with  an  erect,  striate* 
pubescent  stem,  generally  about  two  feet  high,  but  sometimeB 
much  more.    Side  branches  in  pairs,  spreading  ;  leaves  pubescenB 

♦Compare  with  Scribonius  Comp.  163,  164,  where  similar  superstitionM 
are  recurded.  H 
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r  from  the  presence  of  a  thick  coat  of  long  simple  liairs,  obovate, 
undulated,  very  obtuse,  acuminated,  base  attenuated ;  petiole 

i  short ;  spikes  long,  lax  ;  flowers  green  ;  bracts  rigid,  prickly. 

i.  Sections  of  the  stem  do  not  show  any  crystalline  deposit  in 
t]ie  parenchyma.  The  seeds  are  oblong,  of  a  brown  colour, 
from  j-Q  to  I  of  an  inch  in  length  ;  on  one  side  a  grooved 
prominence  is  seen  which  indicates  the  position  of  the  embryo 
where  it  curves  round  the  mealy  albumen.  The  starch  granules 
;ire  very  small,  and  are  so  closely  packed  that  the  large  irregular- 
shaped  cells  which  contain  them  have  almost  the  appearance  of 

I  parenchymatous  cells. 

Chemical  composition. — The  whole  plant  collected  in  August 
I  was  used.  A  proximate  analysis  failed  to  indicate  the  presence 
I,  of  any  principle  of  special  interest.  K^o  alkaloidal  body  was 
•  detected,  and  the  alcoholic  extract  containtdno  principle  reacting 
1  with  ferric  salts. 

For  the  ash  determination,  the  roots,  stems  and  leaves  were 


«  separately  examined  with  the  following  results: — 


j  Leaves. 

Stems. 

Roots. 

W   

3-0257 

2-6989 

1-8594 

SiO'  as  Sand  ... 

39-7192 

12-9716 

21-4219 

SO'  

1-3200 

2-6534 

3-9523 

CaO   . 

13-8893 

13-1233 

12-9335 

%o   

3-4778 

3-5149 

5-4419 

K^O  

17-8454 

32-0008 

28-5830 

Xa'O   

•9860 

i-vo=  

"2-7931 

3-0352 

6  6297 

Manganese 

Traces,  not 

Not  estimated. 

Not  estimated. 

KCl  

estimated. 

5-7416 

9-5221 

NaCl  ... 

1-1770 

1-5261 

3-2951 

APO"  . 

2-0651 

Not  estimated. 

Not  estimated. 

CO* 

8-8687 

13-6294 

]  1-0057 

^  'arhon   . . . 

•3297 

•5525 

Not  estimated. 

100-2586 

95-2232 

95-1085 

ni.-i8 


■ 
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The  leaves,  stems,  and  rootsdried  atlOO^C.  afforded  respectively 
tlie  following  percentages  of  ash : — Leaves,  24'334  ;  stems,  8*072 ; 
roots,  8'863.  The  large  amount  of  sand  present  in  the  ash  is  due 
to  the  fact  of  the  plants  having  been  collected  during  the  raius, 
and  when  received  they  were  coated  with  finely  divided  sihcious 
matter. 

The  total  potash  calculated  as  K'^O  wa«  equivalent  in  the  leaves 
to  21  "4986  per  cent.,  in  the  stems  to  3S'0122  jser  cent.,  and  in 
the  roots  to  28 '5830  per  cent.  It  is  possible  that  the  plant 
might  be  of  value  as  a  cheap  green  manure  on  account  of  its 
potash  content.    {Warden,  C/iein.  Neics,  Vol.  ii.,  1891). 

Amarantus  spinosus,  Linn.,  WUkl.  Amar.  38,  t.  4,/.  8^ 

Vern. — Tauduliya  {Sans.),  Kantemath  {Bomb.),  K^ntanatia 
(beng.),  Mulluk-kirai (Tarn.),  Kantalo-dambho  (Guz.),  possesses 
mucilagiuGus  properties.  The  Hindu  physicians  prescribe  the 
root  in  combination  with  other  drugs  in  meuorrhagia.  It  is 
considered  to  be  a  specific  for  colic.  A  poultice  of  the  leaves 
was  ofiicinal  in  the  Bengal  Phai^aeopoeia. 

The  authors  of  the  Fharmacoposia  of  India  regard  the  plant 
as  a  simple  emollient,  and  inferior  to  many  others,  but  recently 
the  root  has  been  found  to  be  of  great  ser\dce  in  the  treatment 
of  gonorrhoea  and  eczema.  In  gonorrhoea  it  is  said  to  stop  the 
muco-purulent  discharge,  and  all  the  concomitant  symptoms, 
such  as  heat,  scalding  and  general  irritation. 

^RUA  JAVANICA,  Jkss. 
Fig. — Wight  Ic,  t.  876. 
Hab. — Plains  of  India.    The  herb. 

^RUA  LANATA,  Jms. 
Ylg.  — Wight  Ic,  t.  723;  Tihccde,  Hort.  Mai.  .v.,  /.  29. 
Hab. — Plains  of  India.    The  herb. 

Vernacular. — Chaya  {Hind.,  Beng.),  Bhui-kallan  {Pun/.) 
Kumra-pindi,  Kapur-madhura,  Kapur-phuti  (Mar.),  Pindiconda 
Jiamiupulai,  Nilapulai  {Tel.),  Pulai,  Sirru-pulai  {Tarn.), 
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History,  Uses,  &C. — These   plants   are  used  hy  the 
:  natives  of  ludia  as  diuretics,  and  are  considered  to  be  of  great 
vtilue  in  lithi{isis;  they  are  also  thought  to  be  antidotal  in  cases 
of  poisoning  by  arsenic.    The  flowers  are  sold  in  the  bazars  of 
V Northern  India  under  the  name  of  Bhui-kall4n.  lanata  is 

the  Scherubala  of  Rheede^  and  Aiuslie  states  that  the  Vytians 
.consider  the  root  to  be  demulcent  and  prescribe  a  decoction 
I  in  strangury ;  in  the  Concan  it  is  used  as  a  diuretic.  uiE.  java- 
tuca  has  a  great  reputation  in  Hyderabad,  Deccan,  as  a  remedy 
.  for  lithiasis,  and  the  flowers  have  been  brougKt  to  us  for  iden- 
:  tification  by  the  medical  attendant  of  a  gentleman  in  Bombay, 
\  who  had  been  in  the  habit  o£  obtaining  them  from  Hyderabad 
/under  the  Marathi  name  of  Kumra-pindi,  which  is  equivalent  to 
i-the  Telingi  Pindi-couda,  and  signifies  "cock's  jiinda"  ;  we 
I  were  informed  that  much  benefit  had  been  derived  from  their 
use.  These  plants  resemble  Achi/ranthes  asjjcra  in  their 
.mediciiial  properties.  The  flowers  are  very  soft  and  woolly," 
land  are  used  for  stufiing  pillows  and  mattresses  in  Sind  and  in 
'.Egypt.  In  Southern  India  the  natives  use  the  flowe-ring. 
I  spikes  during  the  Pongid  festival  for  decorating  their  houses. 

Description . — The  plants  have  a  white  tomentose  appear- 
tauce.  The  leaves  are  alternate.  The  minute  flowers  are  in 
I  dense  terminal  or  axillar}^  spikes,  those  of  java  nicaheing 
imuch  the  largest,  often  4  to  5  inches  in  length  ;•  they  are  herma- 
;phrodite,  with  three  concave  persistent  bracts.  The  calyx 
-consists  of  five,  nearly  equal,  erect  and  hairy  sepals ;  the  five 
.stamens  are  united  into  a  cup  at  their  base ;  the  ovary  is  one- 
'celled,  with  a  single  ovule  in  each  cell.  The  fruit  is  a  roundisk 
utricle. 

CELOSIA  ARGENTEA,  Linn.. 
Fig.~TFuj/d  Ic,  t.  1767;  U/icede,  Hort.  Mat.  x.,  t.  38,  39. 

Hab. — Throughout  India  and  tropical  Asia.    The  seeds. 

rerrtan/Zfir.— Sarwali,  Sufed-murgha  {Rind.),  Svet-murga 
i^^ng.),  Ldpadi  {Guz,),  Kurdu  [Mar.),  Gurugu  {Tc4.),  Goraji 
(Can.) 
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History,  Uses,  &C. — This  common  annual  plant  is  con- 
sidered by  some  to  be  the  Vitunna  of  Sanskrit  writers  ;  M-lien 
young  and  tender  it  is  eaten  as  a  vegetable,  but  is  considered  to 
be  very  heating.  The  seeds  are  considered  an  efficaciou- 
remedy  in  diarrhoea.  Indian  Mahometan  writers  on  Materiti 
Medica  have  adopted  Sarwali  as  a  substitute  for  the  f^pfrawiKi)  oi 
Dioscorides,  and  the  Herba  Britaunica  of  Pliny,  which  has  been 
identified  by  Prof.  Muntingius  of  Groningen  as  Rumex  Hydro- 
lap  athum,  Huds.,  our  Water  Dock,  the  Patience  aquatique 
tbe  French,  and  Wasserarapfer  of  the  Germans.  The  authoT 
af  the  Muffcu'idat-i-Ncmri  states  that  1 80  grains  of  the  seeds 
with  an  equal  quantity  of  sugar-candy,  taken  daily  in  a  cup  o 
milk,  is  a  most  powerful  aphrodisiac. 

Dr.  Watt  (Z>*ci.  Econ.  Prod.  Ind.,ii,240)  states, on  the  authorii^ 
of  the  Rev.  A.  Campbell,  that  the  Santals  extract  a  medicinal  oi; 
from  the  seeds. 

Description. — Stem  1  to  3  feet,  stout  or  slender,  simple  d 
branched;  leaves  1  to  6  inches,  narrow  ;  spikes  solitary,  few  c 
many,  1  to  8  by  |  to  1  inch  ;  peduncle  slender ;  flowers  whitt 
tipped  with  pink,  glistening;  bracts  much  shorter  than  the  acut 
sepals.  Seeds  lenticular,  brown,  polished,  of  an  inch  i 
diameter. 

Chemical  composition. — The  following  is  an  analysis  of  thi 


finely  powdered  seeds  : — 

Oil    6-76 

Resin,  soluble  in  ether    '81 

Alcoholic  extract   1-94 

Water  extract   24'70 

Starch,  &o   87-96 

J'ibi-e    11-23 

^sh   5-80 

Moisture   10-80 


10000 
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The  alcoholic  extract  contained  an  alkaloidal  principle 
precipitable  by  alkalies,  soluble  in  ether,  and  giving  a  rose 
colour  \Yith  strong  sulphuric  acid. 

CHENOPODIACE^. 
USHNAN. 

Genera.— Arthrocnemum,  Caroxylon,  Salicornia, 
Salsola,  Suseda.  Soda  plants. 

History,  Uses,  &C. — Sarjikakshara  has  doubtless  been 
]  prepared  in  India^  as  it  is  at  the  present  time,  from  a  very  early 
-  date.    In  the  time  of  Pliny  a  mineral  alkali  appears  to  have 
been  prepared  in  Egyj)t  from  the  ashes  of  certain  plants  and  to 
have  been  known  as  Natrum,  or  in  Greek  vLrpov  [PUn.  31,  10), 
I  and  Strabo,  as  cited  by  Beckman,  mentions  an  alkaline  water 
in  Armenia  used  for  washing  clothes.    {Hist,  of  Invent,  iii., 

•  p.  233.)  The  plants  from  which  Barilla  was  prepared  were 
.'  known  to  the  Greeks  as  t6  SXiuov  or  salt-worts.  {Theophr.  H.  P. 
"  iv.,  20  ;Z)/o.sc.i.,  105.)    The  Arabs  also  were  early  acquainted  with 

•  the  same  substance,  which  seems  to  have  been  sometimes  potash, 
'  or  a  mixture  of  soda  and  potash  in  various  proportions,  and  to 

which  they  gave  the  name  of  (j^'^^  I  El-kali  or  alkali.  The 
Arabian  writers  describe  Ushnan  as  good  for  the  mange  or 
scab,  and  the  itch ;  clearing  to  the  complexion,  cleansing, 
i  emmenagogue  and  abortive,  and  a  substance  with  which  clothes 
!  and  the  hands  are  washed.    The   author   of  the  Makhzan, 

•  speaking  of  Ushnflu,   states  that  it  is  a  name  applied  to 

•  several  plants,  one  of  which  has  slender  branches  instead  of 
leaves,  upon  which  knob-like  bodies  form  {Suceda  fruticosa  ?) . 
This  plant  is  always  fresh  and  juicy,  and  is  a  large  herb  with 
round  woody  stems.  He  then  describes  the  manner  in  which 
the  plant  is  burned  in  a  pit  in  the  ground,  and  the  Kali  or 
Barilla  extracted  from  the  ashes.  After  this  he  mentions 
another  plant  with  reddish  stems  and  leaves  purplish  on  one 
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side  and  green  on  the  other  {Chenopodium  atripHcis  ?) ,  yielding 
a  juice  Avhich  stains  black  ;  this  plant  he  says  is  very  coinmoa 
in  Sind  and  Milltan,  and  is  used  for  staining  the  black  pattern 
on  the  Sind  pottery.  Lastly,  he  mentions  a  plant  called  Khurii- 
el-'asafir  (sparrow's  dung)  with  white  leaves  {Cheno podium 
album  ?),  and  another  which  is  called  in  Persia  Ghasool,  and 
is  used  for  dissolving  lac  dye,  and  as  a  substitute  for  ink. 
Dr.  "Watt,  in  the  Dictionary  of  the  Economic  Product-^  of  India, 
gives  the  following  list  of  jalants  which  are  used  in  the  manu- 
facture of  Sajji-khar  or  Barilla  : — 

Arthrocnemum  indicum,  Moq. 

Caroxylon  foetidum,  Moq. 

Griffithii,  Moq. 

Salicornia  brachiata,  Boxb. 

Salsola  Kali,  Willd. 

Suseda  fruticosa,  Forsk. 

indica,  Moq. 

,,       nudiflora,  Moq. 

Aitchison  states  that  the  name  Ishlan  (probably  a  mispronun- 
ciation of  TJshndn)  is  applied  in  the  Hari-rud  Valley  to  Anubasii 
eriapoda^  Benth.  et  Hook,  f.,  which  is  used  in  preparing  barilla. 
In  the  Report  on  Punjab  Products,  it  is  stated  that  the  plants 
are  cut  down  during  the  cold  months,  dried  and  burnt  in  a  pit 
of  a  hemispherical  shape,  about  six  feet  in  circumference  and 
three  deep,  at  the  bottom  of  which  one  or  more  inverted  earthen 
pots,  having  small  holes  in  their  bottoms,  are  sunk.  The 
holes  are  kept  closed  at  first,  but  when  the  alkali  begins  to  run, 
they  are  cleared  to  allow  it  to  fill  the  pots ;  when  cool  it  forms  » 
porous  mass  of  a  greyish-white  colour,  consisting  of  carbonates' 
of  soda  and  potash,  sulphate  of  soda,  and  organic  matter.  In. 
native  practice  this  substance  is  prescribed  like  our  preparations 
of  the  caustic  alkalies.  It  is  the  Sarjikakshara  of  the  Raja 
Nirghanta  and  the  Sajji  of  the  bazars. 
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SHUKAI. 

Hab. — Persia.    The  herb. 
Vernacular.  — f^hukai  [2nd.  Bazars). 

History,  Uses,  &C. — This  drug  is  described  in  Maho- 
;  metaii  works  as  the  Akrauiki  *  or  Af sharniki  of  the  Greeks. 

Other  Arabic  names  given  are  Shaukat-el-baida,  Shaukat-el- 
\  Arabiya,  and  Kathir-el-rakab.    Ibn  Sina  says  it  is  the  same  as 

BSzaward  {Badaward,  Pers.)  Muhammad  Hnsain  very  truly 
!  denies  this ;  he  says  the  Persian  names  are  Charchah  and 
V  Kangarkhar,  and  describes  two  varieties,  one  with  a  white 
I  flower  and  more  slender  stems  than  the  other,  which  has  purple 
1  flowers,  and  is  the  kind  generally  used.  The  latter,  he  says, 
1  has  triangular  stems,  the  size  of  a  man's  finger  or  less,  and  thick, 
'  small,  triangular,  downy  leaves  terminating  in  thorns;  the  seeds 
1  are  small,  triangular,  and  of  a  greyish  colour.  The  whole  drug 
^  is  of  a  yellowish  white  colour  and  sweetish  taste.  The  plant 
I  and  fruit  are  generally  used,  but  the  root  is  to  be  preferred. 
>  Shukai  is  more  drying  and  astringent  than  Badaward;  it  is 
I  attenuant  and  deobstruent,  &c.,  &c.  {MaJiIizan-al-Achci'i/a, 
i  article  Shnkai )  Haji  Zein-el- Attar  states  that  it  is  useful  in 
'  palsy  and  other  diseases  caused  by  cold  humors.    He  quotes 

Galen  as  recommending  its  use  in  melancholia,  and  Paulus  as 
.  saying  that  it  is  useful  in  leprosy.    In  Persia  it  is  said  to  have 

a  reputation  as  a  remedy  for  ague.    The  dose  is  from  2  to  5 

dirhams. 

Description. — The  drug  as  met  with  in  India  consists  of 
all  parts  of  the  plant  broken  up,  but  very  little  of  the  root  is 
'  present.    The  portions  of  the  stem  are  of  a  greenish-yellow 
'  colour,  round,  crooked,  channelled,  with  numerous  branches 
springing  from  the  axils  of  the  leaves  ;  the  external  surface  of 
the  stem  is  siliceous,  hard,  and  pubescent ;  internally  it  is  full  of 
'  soft  pith.    The  petioles  of  the  leaves  are  stem-clasping,  the 
*  lower  ones  completely  so.    The  lower  leaves  are  of  considerable 

'*  Possibly  from  aKpawxos,  on  account  of  its  thick  leaves,  each  lobe  of 
Which  terminates  iu  a  thorn. 
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size  witli  a  triangular  midrib,  channelled  on  tlie  upper  surface, 
and  short,  thick,  sijinous  lobes  which  vary  much  in  shape. 
The  plant  has  a  gummy,  rather  disagreeable  taste.  The  fruit 
is  occasionally  found  mixed  with  the  drug  in  considerable  quan- 
tity. It  is  a  woody  nut,  i  of  an  inch  long,  formed  by  the 
fusing  together  of  the  different  parts  of  the  perianth  and  ovary, 
somewhat  triangular  in  form ;  at  the  base  are  spines  formed  by 
the  calycine  segments ;  at  the  apex  the  perianth  forms  a  number 
of  tooth-like  processes  which  surround  the  toja  of  the  ovary. 
The  seed  is  ovoid,  horny,  and  has  a  terebinthinate  odour. 

Chemical  composition. — The  chopped  plant,  air-dried,  was 
treated  for  several  days  with  warm  80  per  cent,  spirit,  th 
resulting  tincture  distilled  to  remove  alcohol,  and  the  resid 
finally  depi-ived  of  the  last  traces  of  alcohol  by  spontaneous  eva 
poration.    The  extract  was  then  mixed  with  water  acidulate 
with  sulphuric  acid  and  agitated  with  petroleum  ether.  Th 
petroleum  ether  extract  was  greenish,  soft,  with  a  camphoraceo 
and  peppermint  odour  and  taste.    Treated  with  warm  proo 
sjairit  a  portion  dissolved,  forming  a  clear  yellowish  liquid  whi 
warm,  but  from  which  resiuoid  matter  separated  on  cooling 
The  solution  had  a  strongly  acid  reaction  and  gave  a  greenis'' 
coloration  with  ferric  chloride.    After  the  addition  of  sulpliuri 
acid,  it  afforded  a  very  marked  precipitate  with  Mayer's  an 
other  alkaloidal  reagents .    With  alkalies  the  solution  was  colour 
ed  of  a  bright  yellow  hue  ;  basic  acetate  of  lead  gave  a  brigh 
yellow  precipitate,  a  similar  precij)itate,  but  smaller  in  amount 
being  also  afforded  by  lead  acetate.    The  soft  resinous  I'esidu 
insoluble  in  proof  spirit,  after  standing  deposited  a  small  amoun 
of  bright  yellow  matter  which  was  destitute  of  crystallin 
structure  on  microscopic  examination.    In  ammonia  the  residu 
was  insoluble. 

During  agitation  of  the  extract  with  petroleum  ether  a  con.:* 
derable  amount  of  dark,  soft  resin  separated ;  this  resin  had 
marked  peppermint  odour,  and  was  only  partly  soluble  in  ethe 
After  repeated  washing  with  ether,  it  was  left  as  a  dark,  so 
mass  which  could  be  kneaded  by  the  fingers  ;  on  drying 
100°C.  a  nearly  black  brittle  mass  was  left,  easily  pulveris 
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and  forming-  a  dark  olive-brown  coloured  powder,  odourless  and 
tasteless,  but  bitter  in  an  alcoboKc  solution,  soluble  in  ammonia, 
forming  a  deep  yellowish,  brown  solution,  from  wliich  it  was 
reprecipitated  by  acids  in  dirty  yellowisb  wbite  flocks.  In 
alcoliol  the  resin  was  easily  soluble  with  acid  reaction ;  with 
ferric  chloride  the  alcoholic  solution  was  slightly  darkened  in 
tint. 

After  agitation  with  petroleum  ether  the  acid  aqueous  solution 
.  was  agitated  with  ether :  the  ether  extract  was  small  in  quantity, 
and  though  some  small  points  separated  on  tbe  sides  of  the  dish 
which  appeared  crystalline  on  naked-eye  inspection,  on  micros- 
copic examination  no  crystalline  forms  were  visible.    In  water 
the  extract  was  partly  soluble  with  strong  acid  reaction  :  the 
.  aqueous  solution  gave  with  ferric  chloride  a  dirty  bluish- green 
precipitate,  changing  almost  instantly  to  dirty  whitish-brown. 
With  alkalies  a  bright  yellow  coloration  was  afforded;  the 
•solution  did  not  precipitate  gelatine  and  gave  no  reaction  with, 
cyanide  of  potassium.    The  ether  extract  was  treated  with. 
1  ammonia,  in  which,  with  th.e  exception  of  some  flocks,  it 
]  appeared  to  be  wholly  soluble.  The  solution  exhibited  a  marked 
greenish  fluorescence;  it  was  agitated  with  ether.    The  ether 
'  extractive  formed  a  non-crystalline  yellow  varnish,  soluble  in. 
1  alcohol  without  fluorescence,  with  a  very  bitter  taste  and  neutral 
reaction ;  treated  with  dilute  sulphuric  acid  a  small  portion  dis- 
solved, and  the  solution  afforded  marked  reactions  with  all  alka- 
loidal  reagents.    The  alkaline  aqueous  solution  was  acidulated, 
which  caused  whitish  flocks  to  separate,  and  agitated  with  ether. 
The  ether  extract  was  a  non-crystalline  yellow  \arnish,  partly 
■soluble  in  water  with  strong  acid  reaction,  tbe  solution  affording 
'iuilar  reactions  to  the  original  aqueous  solution  of  the  ether  ex- 
tract.   The  ammoniacal  solution  exhibited  a  greenish  fluorescence. 
The  original  aqueous  acid  solution  was  now  rendered  alkaline 
ud  reagitated  with,  ether;  a  yellow  varnish  was  obtained  after 
pontaneous  evaporation  of  the  ether.    The  extract  was  treated 
with  dilute  sulphuric  acid  and  agitated  with  ether,  the  ether 
'jparated,  the  aqueous  solution  rendered  alkaline,  and  again 
^'itated  with  ether,  in  order  to  purify  any  alkaloidal  principle 
1II.-19 
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which  might  be  present.  The  purified  ether  extract  di-ied  to  a 
yellow  varnish;  the  solution  in  sulphuric  acid  gave  a  very 
marked  yellowish  precipitate  with  Mayer's  reagent;  a  white 
precipitate  with  alkalies;  with  Frohde's  reagent,  a  precipitate 
first  yellowish,  rapidly  changing  to  pale  blue,  and  darkening, 
on  standing  or  warming,  to  deep  prussian  blue  ;  chromate  of 
potash  gave  a  yellow  precipitate ;  bichromate  of  potash  and 
concentrated  sulphuric  acid,  a  dirty  orange-red  ;  ferric  chloride 
no  reaction ;  the  solution  was  destitute  of  any  bitter  taste. 
Considerable  loss  of  alkaloid  occurred  during  its  puiification,  as 
the  sulphate  was  somewhat  soluble  in  ether. 

Finally  the  original  alkaline  aqueous  solution  was  acidulated 
with  sulphuric  acid,  and  agitated  with  amylic  alcohol.  On 
evaporating  olf  the  amylic  alcohol,  a  deep  orange-red  varnish 
was  left,  partly  soluble  in  water  with  strong  acid  reaction,  the  I 
solution  giving  an  olive-brown  coloration  with  ferric  'chloride;! 
no  precipitate  with  gelatine  ;  a  bright  yellow  coloration  wi&l 
alkalies  ;  a  bright  yellow  precipitate  with  basic  acetate  of  lead;! 
and  it  reduced  Fehling's  solution  on  boiling.    The  resid«e,l 
insoluble  in  water,  was  dissolved  by  ammonia,  forming  a  deep! 
orange-yellow  solution  from  which  acids  afforded  a  whitishj 
precipitate,  the  yellow  colour  being  destroyed.  I 

SPINACIA  OLERACEA,  W  | 

Yig.—Lamk.  EncijcL,  t.  814 ;  Wight  le.,  t.  818.  SpinacJ 
{Eng.),  Epinard  {Fr.).    Syn.  8.  tetrandra,  Stev.  I 

Hab. — Persia.    Cultivated  in  India.    The  herb  and  fmitl 

Vernacular. — Palak  {Hind.),  Palaug  [Bcng.),  Yusayley-keerajl 
{Tarn.).  I 

History,  Uses,  &C. — This  potherb  is  anativeof  Persial 
it  is  described  in  the  Persian  Burh&n  under  the  name  of  ^^^*•■ 
(ispanakh)  as  a  potherb  much  used  in  broth.  The  name  ifl 
now  often  incorrectly  pronounced  Ispandj  by  the  Persians,  ana| 
Isfanaj  or  Isfanaj  by  the  Arabs.  The  plant  has  been  introduce(j| 
into  India  by  the  Mahometans,  and  is  now  cultivated  in  manw 
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parts  of  the  country.    The  African  Moors  brought  it  to  Spain, 
j  whence  its  use  gradually  spread  to  other  parts  of  Europe.  It 
I  was  known  in  England  as  Spinach  in  1568,  and  is  noticed  in 
Turner's  Herbal,  published  in  that  year,  as  "  lately  introduced 
and  not  much  in  use. "  Aitchison,  in  his  Botany  of  the  Afghan 
Delimitation  Commission,  remarks  that  it  grows  profusely  in  the 
vicinity  of  Simkoh  in  the  Badghis,  and  is  collected  as  a  potherb 
iby  the  natives.    He  says:: — "  I  have  no  doubt  Mr.  De  Candolle 
is  correct  in  assuming  S.  tetrandra  to  be  the  wild  form  of 
y^.oleracea."    Spinach  is  much,  valued  by  the  Mahometans  on 
I  iccount  of  its  cooling  and  emollient  properties,  and  the  seeds 
ire  sold  in  all  the  Indian  bazars.    A  decoction  of  the  plant  is 
prescribed  in  febrile  affections,  in  lithiasis,  and  in  inflammation 
)f  the  lungs  or  bowels.    The  juice  of  the  leav^es  is  also  used  as  a 
iiuretic  and  as  a  gargle  in  sore-throat.    Poultices  of  the  leaves 
)r  boiled  seeds  are  applied  to  soften  tumours  and  promote  the 
;aiaturation  of  boils.    The  herb  is  considered  one  of  the  most 
;ligestible  and  wholesome  of  vegetables. 

Description. — The  plant  has  large,  thick,  succulent,  deep- 
•^een  leaves,  of  a  somewhat  triangular  form,  produced  on  long 
^root  stallcs.    The  stem  is  erect,  large,  round  and  hollow,  about 

:wofeet  high.  The  male  plants  are  distinguished  by  their  long 
!  enninal  spikes  of  green  flowers,  while  those  of  the  females  are 

ixillary,  sessile  and  clustered.    The  fruii  is  prickly  in  some 

.  urieties  and  smooth  in  others. 

Qhemical  composition. — Besides  a  large  quantity  of  mucilage 
pinach  contains  so  large  a  proportion  of  nitrates,  that  the  water 
II  which  it  has  been  boiled  may  be  used  for  making  touch- 
iper.    The  following  figures  give  the  mean  percentage  com- 
sition  of  three  samples  af  spinach  recorded  by  Konig  : — 


Water   88-47 

Nitrogenous  matter    3 '49 

Fat    0-58 

Sugar    0"10 

Nitrogen-free  extractive    4 '34 

Fibre   0-93 

Ash   2-09 
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Anhydrous  spinach  contained,  as  the  mean  of  three  analyst  i 
of  different  samples, — 

Nitrogen   4-94 

Carbohydrates   37"93 

Basella  alba,  Linn.,  Wight  Ic,  t.  896,  is  known  as  India  i 
spinach,  or  Malabar  Nightshade,  and  the  juice  of  the  leave- 
which  is  demulcent  and  cooling,  is  a  popular  application  1 
allay  the  heat  and  itching  of  urticaria  arising  from  dyspepsi; 
an  affection  which  the  Hindus  consider  to  be  indicative  of  bil 
in  the  blood.  The  boiled  leaves  are  also  used  as  a  poultici 
This  herb  is  extensively  cultivated  as  a  vegetable,  and  bears  tL 
vernacular  names  of  Poi  (Hind.),  Maydl  (Mar.),  Vasala  (Tarn 
Bachchali  (Tel.),  and  Bili-basale  (Can.).  The  generic  name 
derived  from  the  Tamil.  The  Sanskrit  name  is  Potaki  or  Upodik 

Many  plants  of  this  order  are  used  iis  potherbs  in  the  East.  1 
Persia  and  Biluchistan,  Chenopodilim  Botrys,  Linn.,  C 
Blitum,  Hooli'.f.,  and  Atriplex  Moneta,  Bunge,  are  mu( 
used.  On  the  Indian  coasts,  Arthocnemum  indiciim,  Mor 
a  plant  of  the  salt  marshes,  is  used  as  a  vegetable,  and  is  al 
pickled.  Fryer,  who  visited  Bombay  in  1694,  calls  it  "  samphire 

Plants  more  generally  known  as  vegetables  are  Chenopc 
dium  album,  Linn.,  C.  ambrosioides.  Linn.,  Bet 
vulgaris,  i>/»«.,  and  Atriplex  hortensis,  XM/^.Thesec 
of  the  Beet  are  sold  in  Indian  Bazars  for  medicinal  use,  imdi 
the  name  of  Chukandar. 

POLYGONACE^. 

POLYGONUM  AVICULARE,  Linn. 

Fig. — Eng.  Lot.,  1252.  Knot-grass  {E7ig.),  Renouee  d 
oiseaux  (Fr.). 

Hab. — Northern  Asia,  Europe.    Introduced  into  Ind 
The  root  and  seeds. 
Vcrnacuhr.—Machoti,  Bijband,  Kesri  {Rind.),  Endrani  {Si>\ 
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History,  Uses,  &C. — This  plant  is  identified  by  Fee  with 
{  the  male  noXvyovov  of  Dioscorides,  a  vulnerary  and  astringent 
k  herb,  the  Polygonos  of  Pliny  (27,  91).  It  was  used  by  the 
i  ancients  to  arrest  hemorrhage,  the  seeds  were  considered  to  be 
i  laxative  and  diuretic  and  to  arrest  defluxions.  For  burning 
I  pains  in  the  stomach  the  leaves  were  applied  topically,  and 
^  were  used  in  the  form  of  a  liniment  for  pains  in  the  bladder 
1  and  for  erysipelas.  The  juice  was  administered  in  fevers, 
T  tertian  and  quartan  more  particularly,  in  doses  of  two 
c  cyathi,  just  before  the  paroxysms.  Scribonius  ( Comp.  46)  says 
t  that  it  received  its  name  "polygonos"  from  its  being  found 
t  everywhere.  Ibn  Sina  and  other  Arabian  physicians  call 
\  the  plant  A'sa'r-ra'i  (,^c  ty  1 1.^*)  and  Batbat  (isU-bj) ;  they 
f  consider  it  to  be  cold  and  dry,  and  reproduce  what  the  Greeks 
)  have  said  concerning  its  medicinal  uses.  The  Persians  call 
j  it  Hazar-bandak.  It  is  the  Polygonum  mas  of  Matthiolus 
^  {Falgr.  ii.,  300). 

In  India  the  plant  is  still  used  by  the  Hakims  in  the  diseases 
1  named  by  Dioscorides. 

In  our  own  times  Polygonum  root  has  been  used  as  a  febrifuge 
i  in  Algeria,  and  has  been  reported  upon  as  being  an  excellent 
r  remedy  for  chronic  diarrhoea  and  stone  in  the  bladder.  Its 
value  has  apparently  been  much  exaggerated.  {J.  B.  Jackson, 
■  Amer.  Joiirn.  Pharm.,  1873,  247.) 

In  the  Lancet  (1885,  658)  it  is  said  to  be  used  in  Eussia, 
1  under  the  name  of  Homeriana,  as  a  popular  remedy  in  lung 
t  affections.    Dr.  Potschinin,  who  has  experimented  with  the 
*  drug,  found  it  really  valuable  in  several  cases  of  bronchitis,  two 
of  which  were  capillary ;  also  in  three  cases  of  whooping  cough. 
It  was  tried  in  phthisis,  but  no  definitely  satisfactory  results 
were  obtained.    A  tumblerful  of  the  decoction  was  given  three 
'  times  a  day. 

Description. — Boot  fibrous,  long,  very  tough,  and  some- 
what woody;  branched  below,  simple  at  the  crown.  Stems 
several,  spreading  in  every  direction,  generally  prostrate,  much 
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branched,  round,  striated,  leafy  at  the  numerous  knots  or  joints. 
Leaves  alternate,  stalked,  hardly  an  inch  long,  elliptic  or 
lanceolate,  entire,  obtuse,  single-ribbed,  smooth  except  at  the 
margin,  tapering  at  the  base,  very  variable  in  width,  substance 
rather  coriaceous,  colour  greyish  or  glaucous.  Flowers  variegated 
with  white,  crimson  and  green.  Seeds  acutely  triangular,  of  a 
shining  black. 

Polygonum  Bistorta,  Lin7i.,  is  the  Anjuhar  of  the 
"Western  Arabs,  and  their  description  of  it  is  still  reproduced  in 
Indian  medical  works.  P.  viviparum,  Linn.,  a  nearly 
allied  species,  is  used  as  a  substitute  for  it  in  the  Punjab,  under 
the  same  Arabic  name,  and  is  called  in  the  vernacular  Maslun  and 
Bilauri.  The  Anjubar-i-Rumi  of  the  bazars,  imported  from 
Persia,  is  a  thick  reddish-brown  astringent  root-bark,  evidently 
obtained  from  a  tree  or  shrub  of  some  size,  and  it  may  be 
observed  that  Aitchison  found  an  arboreous  species  of  Polygonum 
growing  in  the  Badghis  and  Paropamisus. 

Other  species  of  Polygonum  which  have  been  used  medicin- 
ally, and  which  occur  in  India,  are : — 

P.  glabrum,  Willd.,  p.  Hydropiper,  Linn.,  P.  molle. 
Don., 'P.  barbatum,I'm».,  and  P.  alatum, All  these 
plants  are  astringent,  but  P.  'Hydro-piper  also  contains  a  pungent 
volatile  principle  having  acrid  properties. 

Chemical  composition. — Dr.  C.  J.  Rademaker  {Amcr.  Journ- 
Pharm.,  Nov.  1879)  separated  from  P.  Hi/drojnper  a  crystalline 
principle  which  he  named  Polygonic  acid.  H.  Trijuble  and 
H.  J.  Schuchard  [Anier.  Journ.  Pharm.,  Jan.  1885)  re-examined 
the  plant  with  the  following  results :— They  found  that  the 
peculiar  pungent  principle,  although  present  in  a  weak 
alcoholic  tincture,  disappeared  on  distillation,  the  pungent 
taste  of  the  herb  being  absent  both  from  the  distillate  and  the 
residue  in  the  retort. 

From  these  experiments  they  conclude  that  the  active  prin- 
ciple is  decomposed  on  the  slightest  heating,  and  that  the  only 
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iroper  preparation  of  the  drug  would  be  one  made  without  the 
pplication  of  heat.    They  prepared  the  polygonic  acid  oj 
I)r,  Eademaker,  and  conclude  from  their  experiments  that  it  is 
yiilj  a  mixture  of  impure  tannic  and  gallic  acids. 

The  following  summary  shows  the  amount  of  the  most  impor- 
tant constituents  : — 

Per  cent. 
Water  10-25 

'From  petroleum  spirit 

Wdx 


2-70 


Resin  and  chlorophyll    1"54 

Resin,  tannin,  and  chlorophyll.  5-14 

  1-44- 

  -55 


^agar 


Grum   

Tannin  and  extractive    5*23_ 

Albuminoids    1"00 

Phlohaphene,  &c   5'95_ 

"^alts  and  a  small  amount  of  \  q.qq  ( 

extractive    J  ( 

Cellulose  57'45 


solution. 
From  ether  solution. 
From  alcoholic  solution. 

From  aqueous  solution. 
From  alkaline  solution. 


From  dilute  acid  solu- 
tion. 


97-25 

parately  determined :  tannin,  3-46  per  cent. ;  ash,  7-40  per  cent. 
irear-Book  of  P harm.,  1885,  p.  160.) 

Dr.  C.  J.  Rademaker  {Amer.  Journ.  Pharni.,  June  1886) 
re- asserted  the  existence  in  this  plant  of  the  active  crystalline 
I'lmciple,  described  by  him  as  polygonic  acid,  and  supplied 
turther  details  respecting  its  extraction  and  properties,  together 
V.  ith  a  wood-cut  illustration  of  its  crystals.  He  says : —  "  Poly- 
J^onic  acid  may  be  prepared  by  treating  the  plant  with  water, 
which  some  bicarbonate  of  sodium  has  been  added,  and 
'Uowing  it  to  macerate  for  24  hours;  or  by  precipitating 


1 


162 


POLYOONACEJS. 


a  fluid  extract  with  basic  acetate  of  lead.  In  eacli  case  separali. 
the  base  by  means  of  suljjhuric  acid,  and  the  organic  acid  b\ 
means  of  ether.  Allow  the  ethereal  solution  to  evaporate,  and 
treat  the  residue  with  distilled  water,  and  filter  ;  this  separate- 
the  resin  (resinous  acid).  The  filtrate  is  then  filtered  throug] 
animal  charcoal  repeatedly,  until  all  colouring  matter  is  removed 
The  filtrate  is  next  treated  -svith  solution  of  gelatine,  in  order  t( 
remove  any  tannic  acid  that  might  be  present,  again  filtered 
and  evaporated  to  dryness,  redissolved  in  ether,  and  the  etherea 
solution  allowed  to  evaporate  spontaneously.  Polygenic  aci( 
thus  prepared  crystallizes  in  needles.  Its  solution  in  water  doe 
not  precipitate  gelatine  nor  produce  a  bluish-green  coloratioi. 
when  added  to  a  mixture  of  ferrous  and  ferric  salts  in  solution 
showing  absence  both  of  gallic  and  tannic  acids.  It  is  freel 
soluble  in  water,  less  so  in  ether,  and  insoluble  in  petroleui 
spirit.  The  heat  of  a  water-bath  does  not  destroy  any  of  it 
properties.    ( Year-Book  of  Pharni.,  1886,  p.  210. ) 

The  other  species  of  Polygonum  which  have  been  examine 
contain  starch  and  tannic  and  galKc  acids.  Bowman  (186!i 
obtained  21  per  cent,  of  tannic  acid  from  Bistort  root.  In  tb 
Bengal  Chemical  Examiner's  Report  for  1884  we  meet  with  tli 
following  notice  of  P.  glahrum  :  "  Several  specimens  of  a  plan 
called  Bish-hurld  were  sent  from  Cachar  for  examination.  1 
was  stated  that  the  plant  was  frequently  added  to  count  i- 
spirit,  which  it  was  believed  might  have  thus  communicated  t 
it  some  specially  noxious  property.  The  j^lant  was  identific 
by  Dr.  G.  King  as  Polygonum  glabmm,  and  on  chemical  exani^ 
nation  and  physiological  application  was  not  found  to  posse; 
toxic  properties. 

RHEUM  OFFICINALE,  Baillon. 

Fig. — Bentl.  and  Trim.,  t,  213.  Rhubarb  {Eng),  Rh« 
barbe  (Fr.). 

Hab.—  South-Eastern  Tibet,  China.    The  root.  \ 
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RHEUM  PALMATUM,  i^«n. 

pig_ — Bentl.  and  Trim.,  t.  214.  Rhubarb  {Eng.),  Rbu- 
barbe  {Ft-.). 

Hab. — Soutb-Eastern  Tibet,  Cbina.    Tbe  root. 
Vernacular. — Rewaiid-cbiui,Lakri-rewand-cbini  {Ind.  Bazars) , 

History,  Uses,  &C. — Tbe  Chinese  appear  to  have  been 
acquainted  with  tbe  properties  of  rhubarb  from  a  period  long 
anterior  to  the  Christian  era,  for  the  drug  is  treated  of  in  the 
herbal  called  Pen-king,  which  is  attributed  to  the  Emperor 
Shen-nung,  the  father  of  Chinese  agriculture  and  medicine,  who 
reigned  about  2700  B.C.  The  drug  is  named  there  Huang-hang, 
yellow,  excellent,  and  Ta-hiiang,  the  great  yellow.  The  latter 
name  also  occurs  in  the  great  Geography  of  China,  where  it  is 
stated  that  rhubarb  was  a  tribute  of  the  province  Si-ning-fu, 
eastward  of  Lake  Kuku  JSTor,  from  about  the  7th  to  the  10th 
centuries  of  our  era. 

As  regards  Western  Asia  and  Europe,  we  find  a  root  called 
p«  or  pr^ov,  mentioned  by  Dioscorides  as  brought  from  beyond 
the  Bosphorus.  Pliny  describes  a  root  termed  Rhacoma,  which, 
when  pounded,  yielded  a  colour  like  that  of  wine,  but  inclining 
to  saffron,  and  was  brought  from  bej^ond  Pontus.  The  drug 
thus  described  is  usually  regarded  as  rhubarb,  or  at  least  as  the 
I'oot  of  some  species  of  Rheum.  Lassen  has  shown  that  trading 
caravans  from  Shensi  in  Northern  China  arrived  at  Bokhara  as 
early  as  the  year  114  B.C.  {Pharmacographia.) 

Riwas  (the  plant  Ri  in  the  Zend  language)  was  known  to  the 
ancient  Persians,  and  the  same  name  is  still  applied  to  a  species 
of  Rheum  in  the  province  of  Gilan  in  Persia.  Aitchison  found 
R.  Ribcs,  Gronov.,  on  the  Paropamisus  range,  to  be  known  to 
the  peasantry  as  Rewash,  Rcwand  and  Chukri ;  he  states  that 
the  flowering  branches  are  eaten,  and  the  root  used  in  colouring 
leather.  In  the  Hari-rud  Valley  he  found  B.  tataricum,  Linn. ,  f 
to  be  known  as  Rewash-i-dewana,  "  fools'  rhubarb,"  the 
iruit  and  root  being  used  as  a  purgative.  Ibu  Sina  (978) 
111.-20 
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notices  both  the  plant  Ribas  (Riw^s,  Pers.)  and  the  drug 
Rfiwand  (Rewand,  Pers.) — the  first  an  acid  plant,  and  the  second 
evidently  Chinese  rhubarb.  Mesue,  early  in  the  11th  century, 
distinguishes  between  Chinese  and  Khorasan  rhubarb,  and  Haji 
Zein-el-att^ir,  writing  in  1368,  says; — "  I  consider  Rewand  to  be 
the  same  as  Ribds.  Ibn  Jazla,  the  author  of  the  Minhaj,  states 
that  there  are  two  lands,  China  and  Khorasan  rhubarb,  and  that 
the  latter  is  known  as  Rawand-el-dawdbb,  and  is  used  in  veteri- 
nary practice,  whilst  the  Chinese  is  reserved  for  human  beings. 
The  latter  is  the  best  kind,  and,  when  powdered,  is  of  a  saffron 
colour ;  the  fractured  surface  has  the  grain  of  a  cow's  hump,  and 
is  friable ;  it  is  called  Rew^and-i-lahmi  (meaty  rhubarb),  and 
should  be  in  large  pieces  like  a  horse's  hoof,  and  not  worm-eaten. 
In  my  experience  there  are  three  kinds  of  rhubarb — Chinese, 
Khorasan,  and  Indian.  Masih  (Mesue)  states  that  rhubarb  is 
hot  in  the  third  degree  and  dry  in  the  first."  {IkhiiuraU 
article  Pdtvand.) 

The  author  of  the  Makhzan-el-Adiciya,  himself  a  native  of 
Khorasan,  has  the  following  account  of  Ribas  : — "It  is  called  in 
Persian  Riwas,  Riwaj  and  Chukri,  and  is  an  herbaceous  plant  a 
cubit  in  height;  from  the  centre  spring  one  or  two  flattened  stems, 
2  fingers  by  1  finger  in  thickness,  having  a  pubescent  bark,  the 
lower  portion  of  which  is  purplish  and  the  upper  green,  like  the 
stem  of  a  lettuce.  Internally  the  stem  is  white,  soft  and  juicy;  it 
has  a  sour  and  somewhat  astringent  taste.  The  top  of  the  stem  is 
branched,  and  between  the  branches  are  green  rough  bracts  ;  the 
flowers  are  red,  and  have  a  slightly  acid  and  sweetish  taste.  The 
plant  grows  in  the  cold  snowy  mountains  ;  the  best  is  the  Persian, 
white,  dislicate,  succulent  and  subacid,  Avith  a  stout  tall  stalk. 
The  root  of  this  plant  is  rhubarb  (R^w^and),  which  has  already 
been  described,  and  it  is  called  '  Ribas-i-Mu'ammiri,'  because 
one  Mu'ammir  of  Nishapur  was  the  first  to  discover  this."  For 
the  history  of  rhubarb  in  Europe,  the  reader  is  referred  to  the 
Pharmacographia. 

Rhubarb  is  not  an  article  of  the  Hindu  Materia  Medica,  but; 
the  modern  Hindus  have  become  acquainted  with  its  properties i 
through  Mahometan  and  European  physicians. 
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In  the  use  of  rhubarb  as  a  medicine,  the  Mahometans  quote 
and  follow  Galen,  Oribasius,  Paulus,  Razl,  Ibn  Sina  and  Masih, 
whose  opinions  it  is  unnecessary'-  to  reproduce.  In  India  it  is 
chiefly  used  as  a  stomachic,  tonic,  and  mild  aperient. 

The  rhubarb  found  in  the  Indian  bazars  is  of  a  very  inferior 
kind,  in  lojig  stick- like  pieces,  shipped  to  Calcutta  and  Bombay 
from  the  Eastern  ports.  It  comes  from  China,  and  has 
hardly  any  aroma,  a  bitterish  taste,  and  but  slight  purgative 
action.  When  fresh,  it  is  covered  with  a  yellow  dust,  like 
ordinary  rhubarb.  The  natives  use  it  as  a  tonic  and 
stomachic.  None  of  the  commercial  rhubarb  known  as  East 
i  Indian  is  imported  into  Bombay  unless  specially  ordered  from 
China,  but  it  often  passes  through  the  port  on  board  the 
P.  and  0.  Company's  steamers.  Bombay  druggists,  Native 
6  and  European,  usually  obtain  their  rhubarb  from  London, 
On  account  of  its  low  price,  the  former  always  import  English 
rhubarb.  In  the  Pharmacopceia  of  India,  the  bazar  rhubarb  of 
India  is  attributed  to  Rheum  emodi,  B.  Moorcroftianum,  and 
R.  Wehhian  urn,  all  Himalayan  species  ;  it  is  said  to  be  of  two  kinds, 
large  and  small :  ''The  first  in  cylindrical  pieces,  of  various 
sizes  and  shapes,  furrowed ;  cut  obliquely  at  the  extremities, 
about  four  inches  long  and  an  inch  and  a  half  in  diameter ;  of  a 
t  dark-brown  colour,  feeble  rhubarb  odour  and  bitter  astringent 
taste;  texture  radiated,  rather  spongy,  not  presenting  on  frac- 
ture the  marbled  texture  characteristic  of  ordinary  rhubarb ; 
pulverized  with  difficulty ;  powder  of  a  dull  brownish-yellow 
colour.  The  second  consists  of  short  transverse  segments  of  the 
root  branches ;  of  a  dark-brownish  colour,  odourless  or  nearly 
so,  with  a  very  bitter  astringent  taste."  {Oji.  cit.,-p.  187.)  The 
1  first  kind  so  exactly  corresponds  with  the  stick  rhubarb  im- 
ported from  China,  that  we  are  of  opinion  tliat  it  was  not 
Himalayan  rhubarb,  whilst  the  second  probably  was  of  Indian 
ongin.  Trials  made  with  Himalayan  rhubarb  by  Prof.  Royle 
{Calmtta  Med.  and  Phys.  Trans.,  iii.,  p.  439)  and  Mr.  Twining 
(Diseases  of  Bengali  i.,  p.  220)  are  reported  to  have  been  satis- 
factory, and  Dr.  Hugh  Cleghorn  {Madras  Quart.  Med.  Jonrn., 
1862,  v.,  p.  464),  who  furnishes  some  interesting  remarks  on 
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Himalayan  rhubarb,  states  that  it  is  only  an  inferior  variety 
that  reaches  the  plains  of  Hindustan.  He  tested  the  action  of 
the  fresh  root,  and  found  it  to  resemble  the  action  of  Hussian 
rhubarb.    {Op.  cit.,  p.  188.) 

Description. — China  rhubarb  consists  of  portions  of  a  mas- 
sive root  which  display  considerable  diversity  of  form,  arising  from 
the  various  operations  of  paring,  slicing  and  trimming  to  which 
they  have  been  subjected.  Thus  some  pieces  are  cylindrical  or 
rather  barrel-shaped,  others  conical,  while  a  large  proportion 
are  plano-convex,  and  others  again  are  of  no  regular  shape. 
These  forms  are  not  all  found  in  the  same  package,  the  drug 
being  usually  sorted  into  round  and  flat  rhubarb.  The  pieces 
are  from  3  to  4  inches  long  by  2  to  3  inches  in  breadth. 
Many  pieces  are  pierced  with  a  hole.  The  drug  is  dusted  over 
with  a  bright  brownish-yellow  powder,  on  removal  of  which  the 
surface  is  seen  to  have  a  rusty-brown  hue.  The  character  which 
most  readily  distinguishes  the  rhubarb  of  China  is  that  well- 
developed  pieces,  broken  transversely,  display  dark  lines  arranged 
as  an  internal  ring  of  star-like  spots.  In  good  rhubarb  the 
interior  is  compact  and  veined  with  reddish-brown  and  white, 
sometimes  mixed  with  iron-grey.  The  root  when  chewed  tastes 
gritty,  by  reason  of  the  crystals  it  contains  of  oxalate  of  calcium ; 
but  it  is,  besides,  bitter,  astringent  and  nauseous.  The  odour  is 
pecuKar.  {Pharmacographia.)  The  characters  of  the  Chinese 
stick  rhubarb  which  is  used  in  India  have  already  been  noticed ; 
it  would  appear  to  consist  of  the  smaller  branches  of  the  root 
which  have  been  removed  in  preparing  the  drug  for  European 
commerce. 

Chemical  composition. — The  purgative  principle  of  rhubarb  is 
Cathartic  acid,  a  glucoside  discovered  by  Kubly  {Bull.  Soc.  Chim. 
Paris,  1866)  in  Senna  in  combination  with  calcium  and  raague- 
sium,  and  now  known  to  be  present  in  manj*  other  purgative 
drugs.  Rhubarb  also  contains  Chrysoi^hanic  acid,  C^'*H^°0*,  and  an 
allied  substance  Emodin,  C'*H'°0' ;  a  tannin,  C'lI^'O"*,  named 
Rheo-tannic  acid  by  Kubly ;  resins  and  mucilaginous  matters. 
Small  quantities  of  albuminoid  substances,  malic  acid,  fat  and 
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I  Bugar  have  also  been  met  with  in  rhubarb.  The  amount  of  the 
c  mineral  constituents  is  exceedingly  variable:  Fluckiger  and 
,  Hanbury  obtained  from  two  good  samples  of  China  Rhubarb, 
.  dried  at  100°C.  and  incinerated,  12-9  and  13-87  per  cent,  of  ash; 

another  pale  sample  yielded  no  less  than  43-27  per  cent.  The 

ash  consists  of  carbonates  of  calcium  and  potassium. 
The  following  analyses  by  Elborne  show  the  percentage 

composition  of  three  samples  of  English  Rhubarb  and  two  of 

the  Eastern  drug  : — 


R.  offici- 
nale, or- 
dinal y 
cultiva- 
tion. 

B.  offici- 
nale, high 
cultiva- 
tion. 

R,  rha- 
jjoiiti- 
cum. 

East 
Indian 
liliubarb. 

Russian 
Rhubarb 

6-06 

7-9 

5-57 

5-4 

126 

9-33 

4' 9 

7  9 

9-28 

6-63 

6-5 

48 

4-1 

4-0 

5-5 

3-5 

3  2 

3  3 

4-5 

3-2 

143 

11-7 

12-5 

11-7 

110 

3-3 

2-2 

1-5 

3-0 

4-5 

2-6 

2-0 

3-4 

4  6 

5-2 

0-4 

0-3 

0-2 

0-7 

1-5 

>Moisture  

Ash   

Mucilage  (soluble  in  water)  

lOathartic  acid   . 

iTanuin  and  clir3-sophau  

rOrganic  acid  

'Resinous    substances   soluble  in 

alcohol  

Fab  and  free  chrysophanic  acid 
soluble  in  petroleum  ether...., 


Rumex  vesicarius,  Linn.,  Campd,  Bum. ,129,1.  3,f.  1.8; 
iiika  [Hind.,  Beng.,  Bomb.),  Chukra  (Sans.),  is  cultivated  all 
kover  Asia,  and  is  used  just  as  sorrel  is  in  Europe;  excellent 
»*potage  a  I'oseille '  may  be  made  with  it     The  plant  is,  doubt- 
pless,  one  of  the  kinds  of  Hamaz  (Dock)  mentioned  in  Arabic 
rworks,  and  is  much  esteemed  for  its  medicinal  properties.  The 
piTuce  is  said  to  allay  the  pain  of  toothache,  and  by  its  astringent 
^properties  to  check  nausea,  promote  the  appetite,  and  allay 
|caiorbid  craving  for  unwholesome  substances,    The  herb  also  is 
considered  very  cooling  and  of  use  in  heat  of   stomach,  and, 
externally  as  an  epithem  to  allay  pain,  especially  that  caused 
by  the  bites  or  stings  of  reptiles  and  insects.    The  seeds  are  said 
to  have  .similar  properties,  and  are  prescribed  roasted  in  dysen-. 
5ry,  and  as  an  antidote  to  scorpion  stings.    The  root  is  also 
ledicinal. 
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Description. — The  fruit  sold  in  the  shops  as  Gulhamdz 
(Dock  flowers)  is  reddish -brown,  about  of  an  inch  long,  audi 
consists  of  three  fringed,  leaf-like  expansions,  each  furnishtd 
with  an  oblong  glandular  body  and  attached  at  the  base  to  u 
short  thick  pedicel ;  they  enclose  a  triangular,  polished^  dark- 
brown  seed. 

Bijband. — Shining  angular  seeds  (nuts),  evidently  derived 
from  a  species  of  Bumex.  They  are  used  as  an  aphrodisiac. 
Murray  states  that  the  fruit  of  Polygonum  aviculare,  Linn, 
is  known  as  Bijband  or  Endranl  in  Sind.  According  tc 
Atkinson,  Bumex  WcuUichii,  Meissn.,  referred  by  Hooker  ti 
M.  maritimus,  Linn.,  yields  the  Bijband  of  the  bazars.  Probabh 
the  seeds  of  several  species  are  collected. 

Bumex  Fatientia,  which  Hooker  thinks,  along  witl 
B,.  aquaticus,  Linn.,  might  be  united  with  R.  orientalis,  Bernh. 
has  been  examined  by  W.  Dahlen,  who  gives  the  f  olio  win  f 
percentage  composition : — Water,  92*18  ;  Nitrogenous  matter 
2-42  ;  Oil,  0-48  ;  Sugar,  0-37  ;  Mtrogen-free  extractive,  3  06 
Fibre,  0-66  ;  Ash,  0  82. 

This  plant  is  a  native  of  the  Western  Himalaya  and  extend 
westward  to  Asia  Minor,  Syria  and  Grreece  ;  it  was  named 
Hayne  B.  Dioscoridis  {Arnzeik.  xiii.,  b,\t.  5),  from  its  havin; 
been  identified  with  the  ^madov  of  the  ancients,  and  it  is  stil 
called  'KairaSo  in  Greece. 


AEISTOLOCHIACE^. 

ARISTOLOCHIA   INDICA,  Linn. 

Fig— Wight  Ic,  t.  1858;  Gnf.  Ic.Pl.  AsiaL,  t.  529  ;Bheed 
Sort.  Mai.  viii.,  t.  25.    Indian  Birthwort  {Eng.). 

Hab. — Throughout  the  low  country  of  India.  The  ste 
and  root. 

Vernacular.— Isharmvil,  Rudrajata  (H"mc?.),Ishormdl  {BeHg. 
Sapsand,  Ishvari,  Rudrajata  {Mar.),  Sapsan,  Ishwari  {Guz. 
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ichchura-inula,  Peru-marindu  [Tarn.),  Ishvara-yeru,  Govila 
■:Tel.),  Ishvari-beru,  Nanjin-beru  {Can.),  Karalvekam,  Ishvara- 
ifluri  {Mai),  S^pus  {Goa). 

]  History,  Uses,  &C. — This  scandent  shrub  is  the  Eudra- 
:ata  of  the  Raja  Nirghanta;  other  Sanskrit  names  for  it  are 
Tl.rkamula,  "  lightning  root Ishvari,  "goddess";  Sunanda, 
/pleasing";  and  Sudhy-upasya^  "worthy  of  worship."  It  is  con- 
ddered  to  be  attenuant,  deobstruent,  emmenagogue,  antarthritic, 
Jnd  a  valuable  medicine  in  the  bowel  affections  of  children  who 
>re  teething.  In  the  Mahometan  Materia  Medica  it  is  known  as 
rIarawand-i-Hindf,  and  is  admitted  as  an  Indian  substitute  for 
riarawand  {Aristolochia  longa).  The  early  Portuguese  settlers 
h  India  gave  it  the  name  of  Raiz  de  Cobra,  on  account  of  its 
opposed  efl&cacy  against  the  bite  of  that  snake. 

I  The  plant  was  first  described  by  Rheede,  who  compares  its 
)dour  to  that  of  fresh  ginger,  and  states  that  boiled  in  oil  it  is 
applied  as  a  liniment  to  snake-bites,  and  a  decoction  given 
ntemally.  It  is  also  administered,  rubbed  to  a  paste  with  water 
'  in  decoction,  in  cold  fevers,  headache,  flatulent  distention, 
lad  dysuria.  As  a  lotion  it  relieves  gouty  pains,  and  the  pow- 
3r  with  pepper  and  hot  water  stops  bloody  fluxes. 

'  It  appears  to  be  the  Radix  puloronica  of  Ruraphius,  which  is 
pployed  in  Banda  in  decoction,  in  diseases  of  the  intestines, 
ind  also  in  intermittent  fevers.    Ainslie  {Mat  Ind.,  ii.,  298) 
otices  its  use  by  the  Tamil  doctors  in  the  bowel  complaints  to 
J'hich  children  are  subject  in  consequence  of  indigestion  and 
ijething,  and  says  they  sometimes  call  the  drug  Talashroolivayr. 
[e  also  says  that  the  powder  is  taken  internally  in  cases  of 
hake-bites  and  applied  to  the  bitten  parfc.    Loureiro  {Flor. 
^'ochin-Chin.,  vol.  ii.,  p.  528),  speaking  of  the  plant,  says : 
'Prodest  ia  colica,  cibi  inappetentia,  febribus  intermittenti- 
vUs,  obstructionibus,  hydrope."    Fleming  {Catalogue  of  Indian 
Plants,  p,  8)  notices  its  use  in  Upper  India  as  an  emmena- 
'Ogue  and  antarthritic. 
The  plant  is  placed  in  the  secondary  list  of  the  Pharmacopoeia 
^  India,  but  no  further  information  with  regard  to  its  medicinal 
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properties  is  given.  In  Bombay  Sdpsan  is  cliiefly  prescribed  in 
the  bowel  complaints  of  children  and  in  cholera ;  it  is  regarded 
as  a  stimulant  tonic,  and  is  also  applied  externally  to  tie 
abdomen.  Babu  T.  N.  Muldiarji  states  that  the  juice  of  tK 
fresh  leaves  is  very  useful  in  the  croup  of  children,  by  induc- 
ing vomiting,  without  causing  any  depression.  {Amsterddn 
Cat.,  p.  21.) 

Description. — The  drug  as  sold  in  the  shops  consists  oi 
the  root  and  stem,  the  latter  in  by  far  the  larger  proportion;  in 
many  parcels  the  stem  only  is  to  be  found.  It  is  either  in  shoi' 
pieces,  or  the  whole  stem  may  be  twisted  into  a  kind  of  circula] 
bundle.  The  thickest  portion  of  the  stem  is  ^  to  ^  an  inch  o; 
more  in  diameter,  and  has  a  central  woody  column  made  up  oi 
about  ten  wedge-shaped  portions.  The  bark  is  thick  and  corky, 
marked  with  longitudinal  ridges  and  numerous  small  warty 
projections ;  it  is  of  a  yellowish-brown  colour.  The  taste  i- 
bitter  and  camphoraceous,  and  the  odour  aromatic  and  agreeable. 

Microscopic  structure. — The  wedge-shaped  woody  columns  ai'. 
traversed  hy  large  vessels,  the  medullary  rays  are  distinct  au<l 
easily  traced  into  the  bark ;  in  the  latter,  which  consists  ol 
starchy  and  corky  parenchymatous  tissue,  there  is  a  circular 
zone  of  large  yellow  stone- cells. 

Chemical  composition. — The  air-dried  roots  were  contused  and| 
digested  for  several  days  with  warm  80  per  cent,  alcohol.  The 
greater  part  of  the  alcohol  from  the  resultant  tincture  was 
removed  by  distillation,  but  the  last  traces  could  be  separated 
by  spontaneous  evaporation  with  diflBculty,  owing  to  soft 
resinous  matter  separating  and  floating  on  the  surface  and  thus 
preventing  evaporation.  The  extract  still  containing  alcohol,  and 
which  possessed  a  strong  smell  of  the  drug,  was  mixed  with  water 
and  agitated  with  light  petroleuni  ether.  During  agitation  a 
dark  viscid  resinous  mass  separated,  as  well  as  a  small  amount 
of  a  bright  yellow  powder.  The  clear  aqueous  solution,  after 
separation  of  the  petroleum  ether,  was  gently  licatod  to  expel 
alcohol,  and  the  residue  acidified  with  sulphuric  acid  a»d 
agitated  with  ether.    After  separation  of  the  ether,  the  aqueous 
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,4utioii  was  rendered  alkaline  and  reagitated  first  with  ether, 
hen  with  chloroform,  and  lastly  with  amylic  alcohol. 

The  dark  resinous  matter  which  separated  on  agitation  with 
oetroleiim  ether  was  repeatedly  shaken  with  ether,  in  which  a 
oortion  was  soluble.  The  ethereal  extract  was  of  the  consistence 
f)f  houey^  hadataste  and  smell  like  that  ofamixture  of  turpentine 
^nd  peppermint,  and  was  also  bitter :  in  alcohol  it  was 
>oluble  with  acid  reaction  ;  it  was  dissolved  by  ammonia,  forming 
(,  dark  reddish  orange-coloured  solution,  and  was  reprecipitated  by 
'cids  in  yellowish  flocks.  The  residue  insoluble  in  ether  was  soft 
'jhen  moist  and  dark  chocolate  in  colour  :  on  drying  at  100°O.  it 
>eoarae  brittle,  and  could  be  easily  reduced  by  pressure  between  the 
m^ers  to  a  yellowish  powder  which  possessed  neither  taste  nor 
Idour :  in  alcohol  it  was  soluble  with  acid  reaction  :  in  ammonia 
•he  greater  part  dissolved,  and  was  reprecipitated  in  yellow  flocks 
:y  acids.  The  bright  yellow  powder  was  soluble  in  ether,  and 
ras  left  on  spontaneous  evaporation  ag  a  bright  yellow  varnish, 
•estitute  of  crystalline  structure.    In  warm  water  the  greater 

art  dissolved,  forming  a  pale  yellow  solution  which  became 
urbid  on  cooling  and  which  had  a  marked  acid  reaction. 

a  alkalies  it  was  soluble  with  deep  orange  coloration,  and 
i  as  reprecipitated  by  acids  in  pale  ji^ellow  flocks :  with  ferric 

iloride  it  gave  a  dirty  brownish-red  precipitate  :  with  basic 
tietate  of  lead,  yellowish  flocks:  with  baryta  water  no 
irecipitate,  only  a  deep  yellow  coloration. 

'  The  light  petroleum  ether  extract  was  soft  and  brownish  in 
')lour,  and  had  a  strong  odour  of  turpentine  ;  on  gently  heating 
a  small  retort,  a  trace  of  a  distillate  was  obtained  which 
ad  a  most  powerful  terebinthinate  odour  and  taste. 

J  The  extract  obtained  b}'  agitating  the  original  aqueous  acid 
vlution  with  ether  was  a  bright  yellow,  transparent,  soft,  var- 
Jsh-likc  mass,  from  which  slowly  separated  a  few  small  yellowish 
bdules,  which,  on  microscopic  examination,  were  found  to  consist 
'  bundles  of  rod-shaped  crystals.  The  extract  was  soluble  in 
•Cohol  with  strong  acid  reaction,  the  solution  exhibiting  a  well- 
iftrked  greenish  fluorescence,  as  did  also  an  ethereal  solution. 
TIL— 21 
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The  taste  was  very  bitter,  aromatic,  and  also  somewhat  terehiu- 
thinate.  On  treatment  with  ammonia  the  extract  was  partly  dis- 
solved, yielding  a  deep  orange-red  solution,  which  was  agitated 
Avith  ether,  the  ether  showing  a  marked  greenish  fluorescence. 
On  evaporating  off  the  ether,  a  bright  yellow,  viscid,  traus- 
jmrent  extract  was  left,  with  a  bitterish  taste,  accompanied  by  a 
strong  one  of  turpentine.    In  alcoholic  solution  the  extract  was 
neutral  in  reaction,  the  solution  exhibiting  a  marked  fluorescence. 
The  amnioniacal  solution,  after  separation  of  the  ether,  was  acidu- 
lated with  sulphuric  acid  and  reagitatcd  with  ether.  On  evapora- 
tion of  the  ether,  a  bright  yellow,  soft,  varnish-like  residue  wa> 
left ;  on  heating  with  water  the  greater  part  dissolved,  forming  a 
clear  solution  which  became  turbid  on  cooling.    With  alkahe- 
the  extract  gave  a  deep  orange-red  solution :   with  ferric 
chloride  a  dirty  brownish-red  precipitate :   with  basic  lead 
acetate  yellowish  flocks  were  precipitated :  with  lime  and  baryta 
water    a  yellowish   coloration,  but    no  precipitates.  After 
boiling  with  dilute  sulphuric  acid,Fehling's  solution  was  reduced. 
The  reactions  of  this  acid  were,  therefore,  similar  to  those  of  the 
yellow  fowder  which  separated  on  agitation  with  petroleum  ether. 

The  original  solution  after  addition  of  sulphuric  acid  Tvas 
rendered  alkaline  with  ammonia  and  agitated  with  ether.  On 
spontaneous  evaporation  of  the  ether,  a  yellow,  soft,  non- 
crystalline, transparent,  varnish -like  extract  was  left.    This  was 
treated  with  a  little  dilute  sidphuric  acid,  in  which  a  portion  only 
dissolved,  and  agitated  with  ether,  which  removed  resinous 
matter.    The   ether  was  then  separated,  and  the  aqueous 
solution  rendered  alkaline,  and  reagitated  with   ether.  ^ 
yellow  non-crj'stallinc  extract  was  obtained,  which  was  nearh 
wholly  soluble  in  dilute  sulphuric  acid,  and  which  afforded  th 
following  reactions  :  with  anmionia  a  white  precipitate  soluble* 
excess :  with  caustic  soda  a  similar  precipitate,only  slightly  solubl 
in  excess :  with  platinic  and  auric  chlorides  j^ellow  precipitates 
marked  yellow  precipitate  with  Mayer's  reagent,  and  with  othe 
alkaloidal  reagents :  with  strong  nitric  acid  a  yellowish  color 
ation:  with  Frohde's  reagent  a  deep-blue  coloration  in  the  col 
no  alteration  in  tint  on  gently  heating.    After  boiling  wit 
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Jilutc  sulpliiiric  acid^  the  liquid  slightly  reduced  Fehling's 
-olution. 

After  agitation  with,  ether^  the  liquid  was  agitated  with 
chloroform,  which  separated  an  alkaloidal  principle  mixed  with 
much  colouring  matter.  The  reactions  were  similar  to  those 
yielded  by  the  principle  extracted  by  ether. 

Finally  the  liquid  was  agitated  with  amylic  alcohol,  the 
alcohol  exhibiting  very  marked  greenish  fluorescence.  The 
amy  he  alcohol  extract  contained  a  large  amount  of  resinous 
matter  insoluble  in  dilute  sulphuric  acid  ;  the  acid  solution 
afforded,  however,  very  marked  evidence  of  the  presence  of  a 
principle  reacting  with  alkaloidal  reagents,  the  colour  reactions 
ix^'ng  similar  to  those  yielded  by  the  principle  separated  by  ether 
id  chloroform.    It  would  be  premature  for  us  to  definitely 
:  ate  that  the  principles  extracted  by  ether,  chloroform,  and 
1  ay  lie  alcohol  were  either  identical  or  different. 

Toxicologi/. — Dr.  S.  M.  Shircore  of  Moorshedabad  states  that 
ii  is  undoubtedly  used  to  procure  abortion. 

Commerce. — The  drug  can  hardly  be   called  an  article  of 
"mmerce,  as  it  is  supplied  to  the  shops  by  herbalists  or 
^uutry  people.    It  is  very  abundant  in  the  Southern  Concan. 
\  alue,  annas  6  per  pound. 

ARISTOLOCHIA  BRACTEATA,  Reh, 

Hab.  —  Deccan  Peninsula  to  Bandelkand,  Sind,  Ceylon. 
The  herb. 

Vernacular. — Kiramar,  Gandhani  {Hind.),  Kiramar  {Guz.), 
^^andhan-gavat,  Gandhani  {Mar.),   Ganajali-hullu,  Kattagiri 
'(in.),  Adutina-palai  {Tarn.),  Gadide-gadapara-aku,  Kadapara 
iTel.),  Atutinta-pala  {Mai.). 

History,  Uses,  &C. — This  plant  is  the  Dhumra-pattra 
'  f  the  Raja  Nirghanta,  i.e.,  the  plant  with  grey  leaves.  The 
nonymsare : — Dhnmrahva,  Su-labha,  Svayam-bhuva,  Gridhra 
:ittra,  Gridhrani,  Krimi-ghni,  Srima-lapaha.    It  is  much  used 
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by  Hindu  physicians  on  account  of  its  bitter,  purgative,  and 
anthclniintic  properties.  The  leaves  are  applied  to  the  navel  h> 
move  the  bowels  of  children,  and  are  also  given  internally  in 
combination  with  castor  oil  as  a  remedy  for  colic.  The  juice  oi 
the  fresh  leaves  or  the  powder  of  the  dried  leaves  is  a  favouriu 
application  to  sores  to  destroy  maggots.  In  the  Kuniool 
District,  when  the  sazza  is  attacked  with  insects,  a  long  ropt 
soaked  in  the  juice  of  the  plant,  and  with  the  leaves  of  tlif 
plant  attached,  is  drawn  over  the  crop.  Dr.  Hove,  who  visited 
Bombay  in  1787,  found  the  plant  growing  in  great  abuudauct 
in  Guzerat.  He  states  that  the  root  and  leaf  are  remarkably 
bitter,  and  yield  a  thick  yellowish  juice,  which  is  mixed  with 
boiled  milk  and  given  in  syphilis,  and  combined  with  opium 
used  with  great  success  in  gonorrhoea.  Ain-slie  notices  the 
application  of  the  leaf,  when  bruised  and  mixed  with  castor  oil. 
to  obstinate  psora  (the  Carpang  of  the  Tamils) .  The  plant 
also  thought  to  stimulate  uterine  contraction,  and  is  administer- 
ed in  tedious  labour  and  as  an  emmenagogue.  In  Dalzell  and 
Gibson's  jFlora  of  Bombay  (p.  225)  it  is  spoken  of  as  possessing: 
a  merited  reputation  as  an  antijDeriodic  in  intermittent  fevers. 
The  native  doctors  in  Bombay  make  a  paste  with  water,  of  tht 
plant,  along  with  the  seeds  of  Barvingtonia- aci(tangiila,Celastrii^ 
]xinicuJata,  and  black  pepper,  and  rub  the  whole  body  with  it  for 
the  cure  of  malarial  fevers. 

The  evidence  collected  by  Dr.  Watt  {Diet.  JEcon.  Prod.  India. 
i.,  314)  shows  that  it  is  the  opinion  of  several  European  phy- 
sicians in  different  parts  of  India  that  the  plant  has  a  decided 
action  upon  the  uterus,  and  increases  or  induces  uterine  con- 
tractions. There  appears  to  be  no  doubt  as  to  its  anthelmiutii 
properties. 

Description. — The  drug  consists  of  the  whole  plant  in 
fruit ;  the  stems  are  striated,  slender,  and  about  as  thick  as 
a  piece  of  whipcord  ;  the  leaves  are  of  a  pale,  glaucous  green, 
obtuse,  heart-shaped,  with  wavy  edges,  about  2  inches  long  and 
li  inch  broad,  when  dry  they  are  blackish ;  the  capsules  art 
ovate,  I  of  an  inch  long,  ribbed,  depressed  at  the  apex,  six-celled  ; 
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\ich.  cell  contains  a  column  of  heart-shaped  flat  seeds,  closely 
packed.  The  a23pearance  of  the  seeds  is  peculiar,  they  look  as 
if  they  had  been  cut  out  with  a  punch  ;  one  side  is  flat,  black, 
and  rough  from  a  number  of  irregular  projections;  the  other  is 
<tlmost  entirely  occupied  by  two  brown  comparatively  smooth 
lobular  projections  of  a  soft  corky  structure ;  these  under  the 
microscope  are  seen  to  be  entirely  composed  of  ovate,  empty, 
dotted  cells.    The  whole  plant  is  nauseously  bitter. 

Chemical  composition. — The  plant  contains  a  nauseous  volatile 
ibstauce,  an  alkaloid,  and  a  large  quantity  of  salts.  The 
alkaloid  is  amorphous  and  gives  no  colour  reactions  with  the 
4rong  mineral  acids.    The  bitter  concentrated  tincture  on 

mding  deposited  cubical  crystals  of  potassium  chloride.  The 
ish  calculated  on  the  air-dried  plant  was  17*75  per  cent.,  and 
-troug  alkaline  fumes  were  given  off  from  the  plant  when 
burning. 

Commerce.  —Value,  Es.  3^  per  maund  of  37^  lbs. 

Zarawand-i-gird  {Pers.,Ind.  Bazars).  The  imported  root 
1  Aristolochia  rotunda,  Linn.,  Ouih.  Hist.  Nat.,  ii.,  p.  371,  a  small 
plant  with  slender  stems  and  almost  sessile,  obtusely  cordiform 
loaves.    The  flowers  are  solitary  in  the  axils  of  the  leaves, 
ibular,  yellow  without,  and  orange  brown  within.    The  whole 
plant  is  acrid,  aromatic  and  bitter.    The  root  is  tuberous, 
placentiform,  hard  and  heavy  when  dry,  more  or  less  mam- 
uiiUated  on  the  under  surface,  of  a  reddish-brown  colour ;  on 
'^le  upper  surface  are  the  remains  of  several  stems  or  small  pits 
lowing  where  they  w^ere  attached  ;  on  the  under  surface  one 
'  iitral  scar  marking  .the  attachment  of  the    rootlets.  The 
ubstance  is  very  hard  and  horny,  and  has  a  bitterish  somewhat 
aromatic  taste,  and  camphoraceous  odour. 

Zarawand-i-tawil  [Pers.,  Ind.  Bazars).  The  imported 
''r»ot  of  Aristolochia  longa,  Linn.,  Mill.  Ic,  t.  51,/.  2,  a  plant 
I'^uch  resembling  A.  rotunda,  and  having  a  similar  habitat.  It 
Hffers  from  the  latter  plant  in  having  petioled  leaves,  yellow 
Howers  striped  with  brown,  and  a  cylindrical  root  which  has  much 
'he  same  taste  and  odour  as  that  of  A.  rotunda.  Mahometan 
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physicians  describe  it  as  resolvent,  deobstruent,  diuretii , 
emmenagogue^  alexipharmic,  and  vermifuge.* 

These  Aristolochias  were  formerly  considered  to  be  antidolcv 
for  snake-bites.  Albertus  Magnus  (Z>e  mirahilibun  Miindi)  says:— 
"Si  vis  statim  interficere  serpentem,  accipe  ex  Aristolochi;; 
rotunda  quantum  vis  et  tere  illam  bene,  et  accipe  ranain 
sylvestrem  vel  campestrem  et  contere  ipsam  et  commisce  eau 
Aristolochia,  et  pone  cum  eo  aliquid  ex  incausto,  et  scribe  ciin. 
eo  in  charta  aut  aliquo  quod  plus  amas,  et  projice  ad  serpentes.' 

Zarawand-i-gird,  or  mudahraj,  is  considered  by  Persian  writer- 
on  Materia  Medica  to  be  the  female  of  Aridolochia.  longa.  Mli 
Muhammad  Husain  tells  us  that  at  Ispahan  it  is  callc'i 
Nukhud-i-alwandi.  Mahometan  physicians  describe  it  as  resol- 
vent, stimulating,  pectoral,  stomachic^  and  cephalic  ;  they  pn  - 
scribe  it  in  jaundice  and  gout.  True  Zarawand-i-gird  is  vei} 
scarce  in  India  ;  most  of  the  druggists,  when  asked  for  it,  suppl\ 
the  small  starchy,  inert  tuber  of  an  arum.f 

The  Aristolochias  are  still  collected  by  herbalists  in  Southern 
Europe  for  medicinal  use. 

PIPERACEiE. 

PIPER  NIGRUM,  TAnn, 
"Fig.—Miq.  Ill  Pip.  50,  t  50;  Boi.  Mag.,  t.  3139;  Benil 
and.  Trim.,  t.  245;  Black  Pepper  {Eng.),  Poivre  noir  {Fr.). 

Hab. — Travancore  and  Malabar.  Cultivated  elsewhere. 
The  fruit. 

Vernacular.— Kixd^ch,  Kali-mirach  {Hind.),  Gol-marich 
{Beng.),  Milagu  {Tarn.),  Miriy^u  {Tel.),  Kuru-mulaka  {Mai), 
Menasu  ( Can),  Miri,  Kali-miri  [Mar.),  Kalo-miri  {Guz.).  A^Tiite 

*  Compare  with  the  description  of  the  two  Aristolochicas  in  Dioscorides 
(ill.,  4)  Trept  apiaroXoxias  aTpoyy{i\T]s.  Phny  mentions  their  use  by  woraea 
to  procure  male  offspring,  and  Apuleius  recommends  them  as  a  protective 
against  the  evil  eye. 

t  Pinellia  tuberifera,  Tcnore,  the  Sang-pwan-hea  of  the  Chinese,  growing 
about  Pekin  (Hance,  lAnn.  Journ.  Bot.,  1 1872),  88),  figured  and  de- 
scribed by  Haubury.     {Science  Papers,  p.  2G2.) 
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pper  bears  tbe  same  names  with  the  addition  or  substitution 
t  the  adjective  "white." 

History,  Uses,  &C. — The  earliest  travellers  from  the 
,  est  who  visited  India,  foimd  the  pepper  vine  in  cultivation  on 
he  Malabar  Coast.    Theophrastus  (H.  P.  ix.,  22)  mentions  two 
aiids  of  popper  (TrtTrepi  or  ntnepi)  in  the  fourth  century  B.  C,  and 
»ioscorides  (ii.,  148)  mentions  'i^evKov  TreVept,  white  pepper,  iJ^aKpou 
e'n-fpt,  long  pejjper,  and  /xeXai/  irfnepi,  black  pepper.   Pliny  says : — 
It  is  quite  surprising  that  the  use  of  pepper  has  come  so 
iich  into  fashion,  seeing  that  in  other  substances  which  we  use, 
I  is  sometimes  their  sweetness,  and  sometimes  their  appearance, 
at  has  attracted  our  notice ;  whereas,  pepper  has  nothing  in  it 
iuit  can  plead  as  a  recommendation  to  either  fruit  or  berry, 
^  s  only  desirable  quality  being  a  certain  pungency ;  and  yet  it 
>  for  this  that  we  import  it  all  the  way  from  India !  Who  was 
'le  first  to  make. trial  of  it  as  an  article  of  food  ?  and  who,  I 
inder,  was  the  man  that  was  not  content  to  prepare  himself,  by 
luger  only,  for  the  satisfying  of  a  greedy  appetite?    (12,  14.) 

In  the  Periplus  of  the  Erythrean  (3ea,  written  about  A.D.  64, 
is  stated  that  pepper  is  exported  from  Barake,  the  shipping 
ace  of  Nelkuuda,  in  which  region,  and  there  only,  it  grows  in 
l  eat  quantity.    These  have  been  identified  with  places  on  the 
Malabar  Coast  between  Mangalore  and  Calicut. 

Long  pepper  and  Black  pepper  are  among  the  Indian  spices 
1  which  the  Romans   levied   duty   at    Alexandria  about 
A.D.  176. 

Cosraas  Indicopleustes,  a  merchant,  and  in  later  life  a  monk, 
ho  wrote  about  A.D.  540,  appears  to  have  visited  the  Malabar 

jast,  or  at  all  events  had  some  information  about  the  pepper- 
plant  from  an  eye-witness.  It  is  he  who  furnishes  the  first 
['urticulars  about  it,  stating  that  it  is  a  climbing  plant,  sticking 
'  lose  to  high  trees  like  a  vine.  Its  native  country  he  calls 
^Udle.  The  Arabian  authors  of  the  Middle  Ages,  as  Ibn 
Khurdadbah  {circa  A.D.  869-885),  Edrisi  in  the  middle  of  the 
'2th,  and  Ibn  Batuta  in  the  14th  century,  furnished  nearly 
iinilar  accounts. 
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Among  Europeans  who  described  the  pepper-plant  with 
some  exactness,  one  of  the  first  was  Benjamin  of  Tudela,  wh(; 
visited  the  Malabar  Coast  in  A.D.  1166.  Another  was  the 
Catalan  friar,  Jordanus,  about  1330  ;  he  described  the  plant  a- 
something  like  ivy,  climbing  trees  and  forming  fruit,  like  thai 
of  the  wild  vine.  "This  fruit,"  he  says,  "is  at  first  green, 
then,  when  it  comes  to  maturity,  black."  Nearly  the  sani* 
statements  are  repeated  by  Nicolo  Conti,  a  Venetian,  who,  at 
the  beginning  of  the  15th  century,  spent  twenty-five  years  in 
the  East.  He  observed  the  plant  in  Sumatra,  and  also  described 
it  as  resembling  ivy.  {Phannaco(jra/phia.) 

The  high  cost  of  pepper  contributed  to  incite  the  Portugue.si 
to  seek  for  a  sea  passage  to  India,  and  the  trade  in  this  spit' 
continued  to  be  a  monopoly  of  the  Crown  of  Portugal  as  lat' 
as  the  18ch  century. 

In  January  1793,  an  agreement  was  made  between  the  Piajah 
of  Travancore  and  the  English,  by  which  he  was  to  suppl}''  a 
large  quantity  of  pepper  to  the  Bombay  Government  in  return 
for  arms,  ammunition  and  European  goods ;  this  was  known 
as  the  "  Pepper  Contract." 

It  is  worthy  of  remark  that  all  the  foreign  names  for  black 
pepper  are  derived  from  Pippali,  the  Sanskrit  name  for  long 
pepper,  which  leads  one  to  suppose  that  the  latter  spice  was  the 
first  kind  of  pepper  known  to  the  ancient  Persians  and  Arabs, 
through  whose  hands  it  first  reached  Europe.  Their  earlier 
writers  describe  the  plant  as  a  shrub  like  the  Pomegranate 
(P.  chaha  ?).  The  moderns  apply  the  name  Filfil  ( Pilpil,  Pcrs.) 
to  all  kinds  of  pepper.  Black  pepper  is  called  in  Sanskrit 
Maricha,  which  means  a  "  pungent  berry.''  The  word  is  derived 
from  Marichi,  "  a  particle  of  light  or  fire,"  and  appears  to 
have  been  first  ajoplicd  to  the  aromatic  berries  known  as  Kakkola; 
it  now  signifies  black  and  red  pepper,  and  in  the  vernacular 
forms  of  Mirach  or  Mirchai,  is  a  household  word  in  India. 

Maricha  is  described  in  the  Nighantas  as  bitter,  pungent, 
digestive,  hot  and  dry;  synonyms  for  it  are  Valli-ja  "creeper 
grown,"  Ushana,  Tikshna  "pungent,''  Malina,  Syama  " black," 
&c.    It  is  said  to  be  useful  in  intermittent  fever,  ha3morrhoid8, 
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dyspepsia,  cougTi,  gonorrlioea  and  flatulence,  and  to  promote  tte 
secretion  of  bile.  Together  with  long  pepper  and  ginger  it 
forms  the  much-used  compound  known  as  Trikatu,  "  the  three 
acrids,  "  or  "  TJshana-chatu-rushana."  Externally,  pepper  is 
used  as  a  rubefacient  and  stimulant  of  the  skin.  In  obstinate 
intermittent  fever  and  flatulent  dyspepsia,  the  Hindus  administer 
wMte  or  black  pepper  in  the  following  maimer : — A  tablespoon- 
ful  is  boiled  overnight  in  one  seer  of  water,  until  the  water  is 
reduced  to  one-fourth  of  its  bulk,  the  decoction  is  allowed  to  cool 
during  the  night,  and  is  taken  in  the  morning.  The  pepper  is 
then  again  boiled  in  the  same  manner  and  the  decoction  taken 
at  night.  This  treatment  is  continued  for  seven  successive  days. 
A  compound  confection  of  pepper  {Prdnada  gudika)  is  given  as 
a  remedy  for  piles  ;  it  is  made  in  the  following  manner  : — Take 
of  black  pepper  32  tolas,  ginger  24  tolas,  long  pepper  16  tolas, 
Fiper  chaha  (chavya)  8  tolas,  leaves  of  Taxus  haccata  (talisa) 
8  tolas,  flowers  of  Mesua  ferrea  (nagkesar)  4  tolas,  long  pepper 
I  root  16  tolas,  cinnamon  leaves  and  cinnamon  one  tola  each, 
ifcardamoms  and  the  root  of  Andropogon  miiricatiis  (usira)  2  tolas 
lieach,  old  treacle  240  tolas ;  rub  them  together.  Dose  about  2 
: drachms.  When  there  is  costiveness,  chebulic  myrobalans  are 
substituted  for  ginger  in  the  above  prescription.  [Chakradatta.) 

The  use  of  pepper  for  the  cure  of  intermittents  is  strongly 
recommended  by  Stephanus  in  his  commentary  on  Galen,  and 
recently  some  cases  of  refractory  intermittent  fever,  in  which, 
after  the  failure  of  quinine,  piperine  has  been  administered 
with  advantage,  are  reported  by  Dr.  C.  S.  Taylor  [BrU.  Med. 
Journ.,  Sept.,  1886).  In  one  case,  immediately  on  the  accession 
of  an  attack,  three  grains  of  piperine  were  given  every  hour, 
uutn  eighteen  grains  had  been  taken,  and  on  the  following  day, 
when  the  intermission  was  complete,  the  same  dose  was  given 
every  three  hours. 

Mahometan  physicians  describe  black  pepper  as  deobstruent, 
resolvent,  and  alexipharmic ;  as  a  nervine  tonic  it  is  given 
internally,  and  applied  externally  in  paralytic  aifections;  in 
toothache  it  is  used  as  a  mouth-wash.  As  a  tonic  and  diges- 
'tive,  it  is  given  in  dyspepsia.    With  vinegar  it  forms  a  good 
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stimulating  poultice.  With  honey  it  is  useful  in  coughs  and 
colds.  Moreover,  it  is  diuretic  and  emmenagogue,  and  a  good 
stimulant  in  cases  of  bites  by  venomous  reptiles.  Strong  friction 
with  pepper,  onions,  and  salt  is  said  to  make  the  hair  grow  again 
upon  the  bald  patches  left  by  ringworm  of  the  scalp.  They 
notice  the  use  of  the  unripe  fruit,  preserved  in  salt  and  water 
as  a  pickle,  by  the  natives  of  Malabar. 

De  Gubernatis  draws  attention  to  the  following  passage  fi-om 
the  travels  of  Vincenzo  Maria  da  Santa  Caterina  (iv.,  3)  with 
reference  to  white  pepj)er  being  offered  by  the  Hindus  to  their 
gods  in  Malabar: — "Da  Malavari  e  tenuto  in  stima  grandissima, 
eli  Gentili  d'ordinario  I'offrono  a  'loro  Dei,  si  per  la  rarita  come 
per  la  virtu  salutifera  e  medicinale,  che  da  quello  sperimentano, 
riportandolo  poi  alii  infermi."  For  the  early  history  of  pepper 
in  Europe,  the  Pharmacographia  may  be  consulted. 

Cultivation. — Its  cultivation  is  very  simple,  and  is  effected  by 
cuttings  or  suckers  put  down  before  the  commencement  of  the 
rains  in  June.  The  soil  should  be  rich,  but  if  too  much  moisture 
be  allowed  to  accumulate  near  the  roots,  the  young  plants  are 
apt  to  rot.  In  three  years  the  vine  begins  to  bear.  They  are 
planted  chiefly  in  hilly  districts,  but  thrive  well  enough  in  the 
low  country  in  the  moist  climate  of  Malabar.  They  are  usually 
planted  at  the  base  of  trees  which  have  rough  or  prickly  bark, 
such  as  the  Jack,  the  erythrina,  cashewnut,  mango-tree,  and 
others  of  similar  description.  They  will  climb  about  20  or  30 
feet,  but  are  purposely  kept  lower  than  that.  During  their 
growth  it  is  requisite  to  remove  aU  suckers,  and  the  vine  should 
be  pruned,  thinned,  and  kept  clean  of  weeds.  After  the  berries 
have  been  gathered,  they  are  dried  on  mats  in  the  sun,  turning 
from  red  to  black.  They  must  be  plucked  before  they  are  quite 
ripe,  and  if  too  early  they  will  spoil.  White  pepper  is  the 
same  fruit  freed  from  its  outer  skin,  the  ripe  berries  being 
macerated  in  water  for  the  purpose.  In  this  latter  state  they 
are  smaller,  of  greyish-white  colour,  and  have  a  less  aromatic  or 
pungent  taste.  The  pepper-vine  is  very  common  in  the  hilly 
districts  of  Travancore,  especially  in  the  Cottayam,  Meenachel, 
and  Chenganacherry  districts,  where,  at  an  average  calculation, 
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i)Out  5,000  candies  are  produced  annually.  It  is  a  Grovernment 
lonopoly.  {Bniry.) 

Description. — Tke  immature  fruit,  known  as  Black 
iV^pper,  is  globular,  about  ^  of  an  inch  in  diameter,  much. 
>\  rinkled,  and  of  a  brown-black  colour ;  on  one  side  are  tke 
mains  of  the  peduncle,  and  on  tke  otber  of  the  style  and 
igmas.    The  pericarp  is  closely  adherent  to  the  seed.  The 
itter  consists  of  a  thin  reddish -brown  testa  and  a  copious 
ilbumen,  the  exterior  portion  of  which  is  horny  and  the 
iterior  farinaceous.    The  embryo  is  undeveloped.    The  mature 
ed,  known  as  White  Pepper,  is  less  acrid  than  Blacky  as  the 
)ericarp  has  been  removed  ;  it  is  also  rather  smaller  and  of  a 
^rey  colour^  striated  from  base  to  apex  by  about  a  dozen  light 
Tripes. 

The  transverse  section  of  a  grain  of  black  pepper  exhibits  a 
ft,  yellowish  epidermis  covering  the  outer  pericarp.    This  is 
rmed  of  a  closely-packed  yellow  layer  of  large,  mostly  radially 
i  ranged,  thick-walled  cells,  each  containing  in  its  small  cavity 
mass  of  dark-brown  resin.    The  middle  layer  of  the  pericarp 
nsists  of  soft,  tangentially-extended  parenchyme,  containing 
I  abundance  of  extremely  small  starch  granules  and  drops  of  oil. 
lie  shrinking  of  this  loose  middle  layer  is  the  chief  cause  of 
uc  deep  wrinkles  on  the  surface  of  the  berry.    The  next  inner 
;'yer  of  the   pericarp   exhibits  towards  its  circumference, 
tngentially-arranged  soft    parenchyme,  the  cells  of  which 
)ossess  either  spiral  striation  or  spiral  fibres,  but  towards  the 
I  iterior,  loose  parenchyme  free  from  starch  and  containing  very 
Tge  oil  cells. 

The  testa  is  formed  in  the  first  place  of  a  row  of  small  yellow 
!Gk-walled  cells.  Next  to  them  follows  the  true  testa^  as 
lense,  dark-brown  layer  of  lignified  cells,  the  individual  out- 
'es  of  which  are  undistinguishable. 

The  albumen  of  the  seed  consists  of  angular,  radially  arrang- 
'1,  large-celled  parenchyme.  Most  of  its  cells  are  colourless 
lid  loaded  with  starch  ;  others  contain  a  soft,  yellow,  amorphous 

i3s.    If  thin  slices  are  kept  under  glycerine  for  some  time, 
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these  masses  are  slowly  transformed  into  needle-shaped  crystals 
of  piperin.  [Phariaacocjrajolm.) 

Chemical  comijosition. — Black  pepper  contains  an  acrid  resin, 
a  volatile  oil,  starch,  gum,  a  small  quantity  of  fatty  oil  in  the 
mesocarp,  and  about  5  per  cent,  of  inorganic  matter,  besides  the 
alkaloid  j^perine,  and  a  volatile  alkaloid  which  is  probably  iden- 
tical with  pijm-idme.  The  acrid  resin  is  dark-green,  soluble  in 
alcohol,  ether  and  alkalies,  and,  in  connection  with  other 
constituents  of  pepper,  also  in  water.  C.  Heisch  {Analyst,  xi., 
186-190)  has  shown  that  pepper  should  contain  not  less  than  50 
per  cent,  of  starch,  which  is  characterised  by  the  smallness  of  its 
granules.  The  essential  oil  has  been  examined  by  L.  A.  Eber- 
hardt  [Archiv.  d.  Pharm,  (3),  XXY.,  515-519) ;  it  had  a  sj).  gr,  of 
0'87352  at  15°  0.,  and  showed  a  greenish  colour,  due  neither  t(j 
chlorophyll  nor  to  coj)per.  At  22°  the  oil  had  a  IsDvorotatorv 
power  of  3'2°  in  a  column.  100  mm.  long.  On  rectification 
a  very  small  quantity  passed  over  at  160°.  Fractions  obtained 
at  170°,  176°  and  180°  were  colourless;  that  obtained  at  190° 
faint  green,  and  that  at  250°  green,  that  passing  over  at  310° 
brown-green.  Above  310°  a  brown,  tenacious  residue  was 
obtained  in  which  phenol  could  not  be  detected.  The  1 70°  frac- 
tion, when  rectified  under  reduced  pressure,  gave  a  terpene 
boiling  at  164° — 165°,  and  showed  a  left-handed  rotation 
of  7" 6°  in  100  mm.;  it  gave  numbers  agreeing  with  the 
formula  G'^W. 

The  composition  of  the  other  fractions  was  much  the  same  a? 
this.  The  oil  consists  of  a  leovorotatory  terpene  and  isomeric 
compounds  of  higher  boiling  point.  {Jouni,  Chem.  Soc,  Oct., 
1887;  Year-Book  Pharm.,  1888.) 

Pure  piperine  crystallizes  in  colourless  flat,  four-sided  prisms 
of  a  glassy  lustre  and  almost  tasteless.  As  usually  met  with,  it 
is  of  a  yellowish  colour,  inodorous,  and  has  at  first  a  slight,  but 
on  continued  mastication,  or  in  alcoholic  solution,  a  sharp,  peppery 
taste.  It  remains  unaltered  on  exposure,  has  a  neutral  reaction 
to  test-paper,  is  nearly  insoluble  in  water,  and  dissolves  in  vola- 
tile oils,  in  60  parts  of  cold  ether  {Mcrcli),  in  30  parts  of  cold 
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id  in  1  part  of  boiling  80  per  cent,  alcoliol  ( Wittstein),  and 
oely  in  acetic  acid ;  the  last  two  solutions  are  precipitated  on 
e  addition  of  water.    It  is  likewise  soluble  in  cbloroform, 
nzol,  and  benzin.    At   129°  C.   it  melts  like  wax  to  a 
llowisli  oily  Kquid,   wbicb  on  cooling  congeals  to  a  mass 
i  resinous  appearance  ;  wben  fused  it  may  be  ignited,  and  burns 
.  ith  a  bright  flame,  leaving  a  light  charcoal,  which  is  readily 
usumed  by  heating  it  in  the  air.    Sulphuric  acid  colours  it 
■lood-red,  the  colour  disappearing  on  the  addition  of  water, 
aving  the  piperine  unaltered  if  the  action  of  the  acid  has  not 
en  prolonged  {PeUetier).    The  solution  of  piperine  in  sulphuric 
id  is  yellow,  becoming  dark-brown,  and  finally  green-brown 
Dragendorff).  JN^itric  acid  colours  piperine  successively  greenish- 
How,  orange,  and  red,  and  dissolves  it  with  a  yellow  colour, 
e  solution  separating  yellow  floccules  on  the  addition  of  water ; 
prolonging  the  action  of  the  acid,  oxalic  acid  and  a  yellow 
ter  compound  are  produced  {PeUetier).    The  resin  resulting 
om  this  reaction  becomes  blood-red  on  the  addition,  of  potassa, 
lid  on  heating  the  mixture  piperidine  is  given  oif  {Anderson, 
30).    Pij)erine  is  a  very  weak  base,  and  its  salts  are  decom- 
sed  by  water  ;  crystallizable  double  salts,  soluble  in  alcohol, 
ly  be  obtained  with  the  chlorides  of  mercury,  platinum,  and 
Imium.    By  dry  distillation  with  soda-lime  piperidine  is 
tained.    Boiled  with  alcoholic  solution  of  potassa,  piperine  was 
md  by  Babo  and  Keller  (1856)  to  be  resolved  into  piperic 
d,  C^^B[^°0*,  SLTidi  ^nperidine,  C^H'^jST.    Piperic  acid  is  in  hair- 
;e,  yellowish,  needles  which  fuse  at  150°  C,  and  at  a  higher 
iuperature  volatilize  partly  unaltered,   at  the   same  time 
'  "'ing  off  a  coumarin-Kke  odour.    Piperidine  is  a  colourless 
I  uid  of  an  ammoniacal  and  pepper-like  odour,  and  when  largely 
ated  of  a  bitter  taste.   It  boils  at  106°  C,  has  a  strong  alkaline 
ction,  dissolves  freely  in  water  and  alcohol,  and  yields  with 
ds  crystallizable  salts;  the  piperate  of  piperidine  crystalKzes 
silky  scales,  which,  on  being  heated,  give  off  a  part  of  the 
il<aloid.    Ladenburg  (1884)  obtained  a  small  quantity  of 
iperidine  synthetically  by  treating  an  alcoholic  solution  of 
ridine  with    sodium.     {JVational    Dispensatory.)  Heisch 
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{Anahjd,  188G)  gives  the  following  analysis  of  pure  and  com- 
mercial peppers : —   
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W.  Johnstone  {Chcm.  Hews,  Nov.,  1889)  has  shown  that 
pepper  contains  a  volatile  alkaloid  probably  identical  with 
piperidine.  Black  pepper  yielded  0'56  per  cent.,  and  the  husks 
alone  0-74  per  cent.,  of  this  base.  White  pepper  yielded  it  also, 
but  in  smaller  quantity,  and  the  larger  proportion  of  piperidine 
in  the  husk,  the  author  considers  to  be  an  explanation  of  the 
greater  pungency  of  black  pepper  as  compared  with  white 
pepper.  Long  pepper  was  found  to  yield  0*34  per  cent,  of  the 
alkaloid.    {Year- Book  Pharm.,  1889.) 

Commerce, — The  exports  of  pepper  from  the  Malabar  Coast 
for  the  past  6  years  have  been — 

Cwts. 

1884.-85    91,516 

]  885-86  100,804 

1886-  87  106,976 

1887-  88  136,605 

1888-  89  101,177 

1889-  90  141,257 

The  Travancore  State  exports  annually  about  3,000  candies  of 
pepper,  each  candy  containing  500  English  lbs.,  and  this 
brings  to  the  State  an  annual  income  of  6  lakhs  of  rupees. 
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Adulteration, — As  pepper  is  always  sold  whole  in  India,  it  is 

Idom  adulterated.  We  have  occasionally  met  with  anadmix- 
a-e  of  the  berries  of  Emhelia  Rihes,  and  the  fruit  of  Mirabilis 
I  dapa  is  stated  to  be  sometimes  mixed  with  it. 

The  abortive  berries  of  P.  troicium,  Roxh.,  now  considered 
I  be  the  wild  form  of  P.  nigrutn,  are  known  in  Western  India 
I  s  Pokali-miri,  and  the  plant  as  Kokervel  in  Marathi  and  Murial- 
iga  in  Telug-u.  Garcia  d'  Orta  notices  the  drug  under  the 
lame  of  Canarese  pepper,  and  observes  that  it  never  finds  its 
,\  ay  to  Portugal,  but  is  valued  as  a  medicine  by  the  natives  to 
uirge  the  brain  of  phlegm,  to  relieve  toothache,  and  as  a  remedy 

r  cholera. 

This  plant  was  first  described  by  Roxburgh,  who  found  it 
■owing  wild  in  the  hills  north  of  Samulcotta. 
It  was  growing  plentifully  about  every  valley  among  the 
ills,  delighting  in  a  moist  rich  soil,  and  well  shaded  by  trees  > 
.e  flowers  appearing  in  September  and  October^  and  the 
rries  ripening  in  March.     Roxburgh  commenced  a  large 
iantation,  and  in  1789  it  contained  about  40^000  or  50,000 
)opper- vines,  occupying  about  50  acres  of  land.    The  produce 
as  great,  about  1,000  vines  yielding  from  500  to  1,000  lbs.  of 
rries.    He  discovered  that  the  pepper  of  the  female  vines  did 
)t  ripen  pro]3erly,  but  dropped  while  green,  and  that  when 
hied  it  had  not  the  pungency  of  the  common  pepper ;  whereas 
lie  pepper  of  those  plants  which  had  the  hermaphrodite  and 
male  flowers  mixed  on  the  same  ament  was  exceedingly  pun- 
at,  and  was  reckoned  by  the  merchants  equal  to  the  best 
^lalabar  pepper. 

Pliny  (12,14)  mentions  abortive  pepper  seeds  known  by  the 
I  me  of  "  Bregma,"  a  word  which  in  the  Indian  language  sig- 
iifies"dead.  "    He  remarks  that  it  is  the  most  pungent  kind 
■  pepper. 

Lendi-pipali.    Globular  catkins  of  a  species  of  pepper 
"casionally  found  in  the  Bombay  market,  said  to  come  from 
'  iigapore.    They  are  of  the  size  of  the  pellets  of  sheep's  dung,, 
■once  the  name  Lendl-plpall.    The  taste  is  very  hot  and  acrid. 
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The  individual  fruits  are  nearly  as  large  as  cardamom  seeds,  the  i 
wliole  catkin  having  much  the  appearance  of  a  small  black-  i 
berry. 

PIPER  CHABA,  Hunter. 

Fig. — Miq.  III.  Ftp.,  t.  34;  Rayne,  Arm.,  GewacJis.  xk.,  \ 
21 ;  Wight  Ic.,t.  1927.    Long  Pepper  {Eng.),  Poivre  lonj^t 
{Fr.). 

Hab. — Cultivated  in  India  and  the  Malay  Islands.  The 
fruit  and  stem. 

Vernacular. — Chdb  {Hind.),  Chai  [Beng.),  Chavak  {Mar.). 

PIPER  LONGUM,  Linn. 

Fig. — Bentl.  and  Trim.,  t.  244;  Miq.  III.  Pip.,  t.  30;  Eayu^ . 

Arnz.  Gewachs.  xiv.,  t.  20;  Wight  Ic,  t.  1928;  Bheede,  Hor 
Mai.  vii.i  t.  14. 

Hab. — Hotter  provinces  of  India.    The  fruit  and  root. 

Vernacular. — The  fruit. — Pipal,  Pippali  {Hind.),  Tippil; 
{Tarn.),  Pippallu  {Tel.),  Tippali  {Mai.),  Yippali  {(7ff«..),  Pipul 
{Beng.),  Bangali-jaipali (l^ar.),  Pipara  {Guz.).  The  root. — Pij  " 
pali-miil,  Pipla-mul,  Pipla-mur  {Hind.),  Tippili-miilam,  Ti]  - 
piH-ver  {Tarn.),  Modi,  Pippali-katta  {Tel.),  Tippili-ver  {Mai  : 
Pipuli-mul  {Beng.),  Pipali-mdl  {Mar.,  Guz.). 

History,  Uses,  &C. — As  we  have  already  stated,  we  thin 
it  highly  probable  that  long  pepper  was  the  kind  of  pepper  fir- 
known  to  the  ancient  inhabitants  of  Western  Asia  and  Euro}^' 
{See  P.  nigrum.)    In  Sanskrit  works  on  medicine,  P.  longum 
described  imder  the  name  of  Pippali,  and  bears  the  synonyms  o; 
Chapald,  Pala,  M%adhi  "growing  in  South  Bihar,"  Kan 
Shaundi,  &c.    It  is  considered  to  be  digestive,  sweet,  cold,  bit- 
ter, emollient  and  light ;  useful  in  rheumatism,  asthma,  cougb, 
abdominal  enlargements,  fever,  leprosy,  gonorrhcea,  piles  and 
spleen.   Old  long  pepper  is  to  be  preferred  to  fresh.   A  mixture 
of  long  pepper,  long  pepper  root,  black  pepper  and  giugor  in 
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qual  parts,  is  prescribed  by  several  writers  as  a  useful  com- 
bination for  catarrh  and  hoarseness.    As  an  alterative  tonic, 
long  pepper  is  recommended  for  use  in  a  peculiar  manner. 
An  infusion  of  three   long   peppers  is  to  be  taken  with 
honey  on  the  first  day,  then  for  ten  successive  days  the 
dose  is  to  be  increased  by  three  peppers  every  day,  so 
Hiat  on  the  tenth  day  the  patient  will  take  thirty  at  one 
lose.    Then  the  dose  is  to  be  gradually  reduced  by  three  daily, 
md  finally  the  medicine  is  to  be  omitted.    Thus  administered, 
>  is  said  to  act  as  a  valuable  alterative  tonic  in  paraplegia, 
lironic  cough,  enlargements  of  the  spleen  and  other  abdominal 
.  iscera.    Long  pepper  and  black  pepper  enter  into  the  composi- 
ion  of  several  irritating  snuffs ;  boiled  with  ginger,  mustard 
ill,  buttermilk  and  curds  it  forms  a  liniment  used  in  sciatica 
,ud  paralysis.    In  the  Cancan  the  roasted  aments  are  beaten 
ip  with  honey  and  given  in  rheumatism  ;  they  are  also, 
liven  powdered  with  black  pepper  and  rock  salt  (two  part* 
■f  long  pepper,  three  of  black,  and  one  of  salt)  in  half  tola 
ses  for  colic.    Mahometan   writers,,  under  the  name  of 
'urfilfil,  describe  long  pepper  as  a  resolvent  of  cold  humours ; 
liey  say  it  removes  obstructions  of  the  liver  and  spleen,  and 
romotes  digestion  by  its  tonic  properties ;  moreover,  it  is  aphro- 
.isiacal,  diuretic,  and  emmenagogue.    Both  it  and  the  root 
i  ilfil-mmyeh)  are  much  prescribed  in  palsy,  gout,  lumbago,, 
ud  other  diseases  of  a  similar  nature.    A  collyrium  of  long 
opper  is  recommended  for  night  blindness;  made  into  a  lini- 
lent  it  is  applied  to  the  bites  of  venomous  reptiles.    We  learn< 
■'jm.  Roxburgh  {Flora  Indica,  I.,  p.  155)  ''that  it  is  in  Bengal 
Illy  that  Piper  longmn  is  cultivated  for  its  pepjDer.    When  the 
luont  is  full-grown,  it  is  gathered  and  daily  exposed  to  the 
in  till  perfectly  dry;  after  which  it  is  packed  in  bags  for  sale. 
Ho  roots  and  thickest  part  of  the  creeping  stems,  when  cut  into 
ill  pieces  and  dried,  form  a  considerable  article  of  commerce 
I  over  India,  under  the  name  of  Pippali-mula,  for  which  pur- 
0  it  is  particularly  cultivated  in  many  of  the  valleys  amongst 
Sircar  mountains.    This  sort  is  more  esteemed,  and  bears 
Higher  price  than  that  of  Bengal,  where  by  far  the  largest 
III— 23, 
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portion  is  cultivated.  It,  as  well  as  tlie  pepper,  i«  chiefly 
employed  mediciually,  and  the  consumption  of  both  these  drugs 
is  very  great."  Pt^jer  longum  was  formerly  cultivated  at  Poway, 
near  Bombay ;  it  appears  to  grow  well  in  gardens  in  Bombay, 
but  requires  plenty  of  manure. 

Pippali-mula,  with  the  synonyms  Kana-mula,  Katu-granthi, 
Ushana-granthika,  Chataka  and  Chataka-shira,  is  described  in 
the  Nighantas  as  baviug  the  same  properties  as  long  pepper, 
P.  Chaha,  which  produces  the  long  pepper  of  European  com- 
merce, is  the  Chavi,  Chavika  and  Chavya  of  Sanskrit  writers. 
It  is  considered  to  have  the  same  properties  as  P.  longum.  The 
aments  are  sold  in  the  bazars  as  Mothi  pippali,  and  the  stem  as 
Chab,  Ohai  or  Chavak. 

The  oblong  black  pepper  of  'TheopTirastus  (H.  P.,  ix.,  22)  was 
probably  long  pepper.  Dioscorides,  in  his  article  upon  the  three 
pepj)ers,  mentions  a.  pepper  root,  and  says  it  resembles  Costus,  has 
a  hot  taste_,  and  causes  salivation  when  chewed.  T'his  drug  was 
probably  Galangal,  which  is  known  as  Pan-ki-jar  o-r  root  of 
Piper  Betle,  because  its  odour  somewhat  resembles  that  of 
Betle  leaves. 

Description. — The  ament  of  P.  CJiaba,  thelongpepper  of 
European  commerce,  consists  of  a  multitude  of  minute  baccate 
fruits,  closely  packed  round  a  common  axis,  the  whole  forming 
a  sjDike  ]  |  inch  long  and  j  inch  thick.  The  spike  is  supported  on 
a  stalk  ^  an  inch  long  ;  it  is  rounded  above  and  below,  and  tapers 
slightly  towards  its  upper  end.  The  fruits  are  ovoid,  of 
an  inch  long,  crowned  with  a  nipple-like  point  (stigma),  and 
arranged  spirally  with  a  small  peltate  bract  beneath  each. 
Beneath  the  pericarp,  the  thin  brown  testa  encloses  a  colourless 
albumen,  of  which  the  obtuser  end  is  occupied  by  the  small 
embryo.  The  colaur  of  commercial  long  pepper  is  greyish- white, 
as  if  it  had  been  rolled  in  some  earthy  powder.  When  washed 
the  spikes  are  reddish-brown.  The  drug  has  a  burning  aroma- 
tic taste,  and  an  agreeable  odour. 

The  ament  of  P.  longum  has  a  similar  structui'e,  but  is  shorter, 
more  slender  and  less  pungent.    When  fresh  it  has  hai'dly  any 


PIPERACE2B. 


179 


voma,  but  in  tke  process  of  drying  it  gradually  developes  an 
uoinatic  taste  and  odour. 

Pippali-mula,  or  pepper  root,  wlien  fresh,  is  a  fleshj^,  crooked, 
(i\d  knotted  root  about  the  size  of  a  goose-quill,  with  many 
;)ualler  rootlets  branching  fi'om  it.  The  cortical  portion  is  very 
hick,  and  covered  by  a  thin  smooth  brown  epidermis.  Ihe 

utral  woody  column  is  soft  and  divided  into  from  4  to  6  wedge- 
.liaped  portions  by  from  4  to  6  very  conspicuous  medullary  rays. 

Miovscopic  structnre. — The  epidermis  of  the  root  consists  of 
overal  rows  of  tangentially  extended  brown  cells.  The  paren- 
•hvme  of  the  cortex  is  chiefly  composed  of  large  thin-walled  cells 
oaded  with  starch,  and  containing  drops  of  essential  oil. 
Vmougst  them  are  scattered  cells  containing  a  refractive  yel- 
ow  substance  (resin).  The  central  woody  column  is  also  loaded 
vith  starch,  and  contains  as  many  resin-cells  as  the  cortex. 
I' he  medullary  rays  are  abundantly  provided  with  large  scalari- 
orm  vessels. 

Chcntical  comjJOsiUon. — The  constituents  of  long  pepper  are 
he  same  as  those  of  black  pepper. 
A  third  kind  of  long  pepper  is  met  with  in  the  bazars,  which 

-  IvDown  as  Swaheli  or  Sugandhi-pippali,  and  is  imported  from 
Zanzibar.  It  has  a  peculiarly  fragrant  odour,  and  is  adminis- 
ered  with  honey  as  a  remedy  for  cough ;  it  has  not  the  acridity 
f  the  other  long  peppers. 

The  aments  are  from  1  to  2^  inches  in  length,  flexuose,  many 
f  them  barren  or  nearly  so,  only  one  or  two  fruits  having  come 
')  maturity.    These  aments  are  almost  filiform.    The  peduncle 

-  about  one  inch  long.    The  mature  fruit  after  being  soaked  in 
ter  is  -^^  inch  in  diameter,  pyriform,  mucronate  (the  mucro 

i furcated),  sessile;  it  consists  of  a  pulpy  envelope  enclosing  a 
'mewhat  pyriform  seed  resembling  in  structure  that  of  other 
''ppers. 

Commerce. — Three  kinds  of  long  pepper  are  met  with  in  the 
iidian  market — 1st,  Singapore,  which  is  identical  with  the  long 
"pper  of  European  commerce;  2nd,  Bangali,  the  produce  of 
lorujam,  cultivated  in  Bengal ;  3nl,  Svvaheli,  imported  from 
'luzibar. 
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Value,  Singapore,  Es.  7  to  Rs.  12  per  maund  of  41  lbs.; 
Bengal,  Rs.  9 ;  Zanzibar,  Rs.  5.  Pippali-mul  is  also  of  three 
kinds  :  Mirzapore,  Rs.  10  to  Rs.  40;  Bengal,  Rs.  7  to  Rs.  7|; 
Malwa,  Rs.  50  per  maund  of  41  lbs. 

PIPER  CUBEBA,  Linn.  f. 

Fig.  Bentl.  and  Trm.,t.24:3.  Cubebs  {Eng.),  Cubebes  {Fr.  ) 

pjab, — Java.  The  fruit. 

Fern«cz(^f?r.— Kabab-chini,  Kankol  {Hind.),  Kankola  {Mar.), 
Yal-railaku  {Taui.),  Toka-miriyalu,  Chalava-miriyalu  {Tel.), 
Yal-mulaka  {Mai),  Bala-menasu  {Can.),  Chini-kabab  ((thz.). 

History,  Uses,  &C. — Cubebs  were  introduced  into 
medicine  by  the  Arabian  physicians  of  the  Middle  Age>. 
Masudi  in  the  10th  century  stated  them  to  be  a  production  of 
Java,  The  author  of  the  Sihah,  who  died  in  1006,  describes 
Kababeh  as  a  certain  medicine  of  China.  Ibn  Sina,  about  the 
same  time,  notices  it  as  having  the  properties  of  madder,  but  a 
more  agreeable  taste,  and  states  that  it  is  said  to  possess  hu* 
and  cold  properties,  but  is  really  hot  and  dry  in  the  thir  l 
degree,  a  good  deobstrueiit,  and  useful  as  an  application  to 
putrid  sores  and  pustules  in  the  mouth  ;  it  is  also  good  for  the 
voice  and  for  hepatic  obstructions  ;  a  valuable  diuretic,  expeUini; 
gravel  and  stone  from  the  kidneys  and  bladder.  He  conclude:- 
by  stating  that  the  application  of  the  salis^a,  after  chewing  ii. 
increases  the  sexual  orgasm.  Later  Mahometan  writers  ha\' 
similar  accounts  of  Kababeh,  and  say  that  it  is  called  Hab-el-arn- 
"  bridegroom's  beiTy,"  and  that  Greek  names  for  it  are  Mahilyun 
{ixaxkov'i) ,  and  Karfiyun,  evidently  a  corruption  of  Kapinja-tov, 
name  of  an  aromatic  wood  mentioned  by  Paidus  iEgineta.  l'- 
appcars  that  cubebs  were  at  one  time  known  as  Fructus  carp<  - 
siorum  in  Europe.  In  the  Raja  Nirghanta,  which  was  written 
about  600  years  ago,  cubebs  appear  under  the  nameof  Kankola. 
and  the  same  name  appears  in  the  Hindi  and  Marathi  Nighauta< 
Madanpal  gives  Katuka-kola,  "pungent  pepper,"  as  a  synonym 
for  it.  All  the  Sanskrit  names  appear  to  be  of  comparative!} 
recent  origin.     The  authors   of  the  Pharmacographia  dra^\ 
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atteution  to  the  fact  that  the  action  of  cubebs  upon  the  urino- 
genital  organs,  though  known  to  the  old  Arabian  physicians, 
Yviis  unknown  to  modern  European  writers  on  Materia  Medica  at 
<\e  commencement  of  the  present  century.    According  to 

rawfurd,  its  importation  into  Europe,  which  had  long  been 
discontinued,  recommenced  in  1815,  in  consequence  of  its 
medicinal  virtues  having  been  brought  to  the  knowledge  of  the 
English  medical  officers  serving  in  Java,  by   their  Hindu 

^rvants.  {Op.  cit.,  2nd  Ed.,  p.  585.)  In  earlier  times  cubeb 
pepper  was  used  in  Europe  as  a  spice,  as  it  still  is,  to  some 
extent,  in  the  East. 

Description. — The  fruits  are  elevated  on  a  kind  of  stalk, 
fomed  from  the  contraction  of  the  base  of  the  fruit  itself,  so 
that  they  are  not  really  but  only  apparently  stalked. 

The  dry  berries  are  spherical,  wrinkled,  of  a  brown  colour, 
;ind  are  easily  distinguished  from  black  pepper  by  the  pedicel 
at  their  base ;  beneath  the  pericarp  is  a  nut  which  contains  the 
^ced.  The  albumen  is  white  and  oily.  As  the  fruit  is  gathered 
when  immature,  the  drug  usually  consists  of  little  else  than  the 
pericarp.  The  mature  fruit  which  is  sometimes  met  with  in 
the  Indian  Bazars  should  be  rejected. 

Microscopic  structure. — The  pericarp  consists  of  an  epidermis, 
beneath  which  is  an  interrupted  row  of  small  thick-walled  cells. 
Within  this  the  parenchyme  is  composed  of  cells  containing 
starch  and  oil;  in  the  latter,  bundles  of  needle-shaped  crystals 
of  cubebin  may  be  observed ;  lastly,  the  innermost  layer  of  the 
pericarp  is  formed  by  several  rows  of  tangentially  extended 
cells  containing  essential  oil.  The  nut  is  yellow  and  brittle. 
The  seed  when  present  is  seen  to  contain  crystals  of  cubebin. 

Chemical  compoHition. — The  most  obvious  constituent  of  cubebs 
IS  the  volatile  oil,  the  proportion  of  which  yielded  by  the  drug 
varies  from  4  to  13  per  cent.  The  oil,  when  freshly  distilled,  is 
-^Hghtly  greenish,  but  becomes  colourless  on  rectification.  It 
has  the  odour  of  cubebs,  and  a  warm  aromatic  comphoraceous 
taste.  Its  density  varies  between  920  and  936  at  15°  0.  The 
causes  of  the  great  variation  in  the  yield  of  oil  may  be  found  in 
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the  conatitutiou  of  the  drug  itself,  as  well  as  in  the  altevirbility 
of  the  oil,  and  the  fact  that  its  prevailing  constituents  do 
not  begin  to  boil  below  C.    Cubeb  oil  was  shown  by 

Oglialo-ro  to  be  a  mixture  of  a  turpene  boiling  at  158°  to 
163°,  which  is  present  to  a  very  snaall  amount,  and  twaoUg 
of  the  formula  boiling  at  262°  to  205°         One  of 

the  latter  deviates  the  plane  of  polarization  strongly  to  the 
left,  and  yields-  a  crystalline  compound,  C^°H^°CP,  melting 
at  118°  C.  The  other  hydrocarbon  is  less-  lajvogyrate,  and 
does  not  combine  with  HCl.  {Betit.  ChenK  Ges,  Bet\,  viii,, 
1357.)  Cubeb  oil  mixes  with  glacial  acetic  acid  in  all  propor- 
tions; iodine  gives  a  violet  coloration  without  perceptible 
reaction ;  with  nitric  acid  it  becomes  opaque,  and  on  heating  a 
pale  red  tint  is-  afforded.  (BramifJ)  One  part  of  oil,  diluted 
with  about  20  parts  of  bisulphide  of  carbon,  assumes  at  first  a 
greenish,  and  afterwards-  a  blue  coloration,  if  one  drop  of  a 
mixture  of  eqital  weights  of  concentrated  sulphuric  and  nitric 
acids  is;  .shaken  with  the  solution.  The  oil  distilled  from  old 
cubebs,  om  cooling  after  a  time,  is  stated  te  deposit  large,  trans- 
parent, inodorous  octohedra  of  camphor  of  cubebs,  C^^H**  +  20^, 
belonging  to  the  r^hombic  sj-'stem,  which  melt  at  65®,  and 
sublime  at  148°.  But  the  authoi's  of  Pharmacographia  failed 
to  obtain  crystals  after  keeping  the  oil  of  fresh  cubebs  for  two 
years  in  comact  with  water,  to  which  a  little  nitric  acid  had 
been  added. 

Another  constituent  of  cubebs  is  Cuhebfyv,  ci'ystals  of  which 
may  sometimes  be  seen  in  the  poricaqi  even  with  a  common  lens. 
It  was  discovered  by  Soubeiran  and  Capitaine  in  }  839  ;  it  is  an 
inodorous  substance,  crystallizing  in  small  needles  or  scales, 
melting  at  125°,  having  a  bitter  taste  in  alcoholic  solution.  It 
dissolves  freely  in  boiling  alcohol,  but  is  mostly  deposited  upon- 
cooling;  it  requires  30  parts  of  cold  ether  for  solution,  and  is  also 
abundantly  soluble  in  chloroform.  Fliickiger  and  Ilanbury 
found  this  sohition  to  be  slightly  Iccvogyrc,  and  to  turn  red  on 
addition  of  concentrated  sulphuric  acid.  If  the  solution  of 
cubebiu  in  chloroform  is  shaken  with  phosphoric  anhydride, 
it  turns  blue,  and  gradually  becomes  red  on  absorption  of 
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Boistar-e.  Cubebin  is  nearly  insoluble  in  cold,  but  sEgbtly 
loiuble  in  bot  water.  Beruatzik  (1866)  obtained  from  .eubebs 
■j)'40  per  cent,  of  cubebin,  Scbmidt  (1870)  2-5  per  cent.  Tbe 
>;rystalsj  whicb  are  deposited  in  an  alcobolic  or  etbereal  extract 
"if  eubebs.,  consist  of  impure  cubebin.  Cubebin  is  devoid  of 
■my  remarkable  therapeutic  action ;  its  composition,  according  to 
Weidel  (1877),  answers  to  tbe  formula  C'^H^^O' ;  by  melting  it 

ivith  caustic  potasb,  it  is  xesolved  into  acetic  and  protojcateckuic 

icidfi. 

The  reein  eistracted  irom  eubebs  consists  of  an  indifferent 
ortion  nearly  3  per  cent.,  and  of  Cuhehic  Acid,  amounting  to 
i>Qut  1  .per -cent,  of  the  drug.  Both  are  amorpbous,  according 
bo -Scbmidt,  like  tbe  salts  of  cubebic  acid.  Bernatzik,  however, 
found  some,  as  the  barium  salt,  to  be  crystallizable.  Schulze 
(1873.)  prepared  cubebic  acid  from  the  orj'-stallized  sodium-salt, 
'  ut  was  unable  to  obtain  it  crystalline.  The  resins,  the 
indrffei-ent  as  well  as  the  acid,  possess  the  therapeutic 
properties  of  the  drug.  Schmidt  further  pointed  out  the 
presence  in  eubebs  of  gum  (8  per  cent.),  fatty  oil,  and  malates 
Df  magnesium  and  calcium.  The  yield  of  ash,  according  to 
"Waxneeke,  is  5 '4  5  per  .cent. 

Commerce. — Bombay  is  supplied  with  the  dri^g  from  Singa- 
pore. There  is  a  good  demand  for  it,  and  the  consumption  in 
ative  practice  appears  to  be  increaang.  Value — Formerly 
eubebs  was  obtainable  in  the  Indian  markets  at  from  4  to  5 
nnas  per  lb.,  but  for  the  last  eight  years  the  price  has  been 
Idom  less  than  Re.  3  per  lb. 

PIPER  BETLE,  Linn. 

'F\g^~Wicjht  Ic,  t.  2926  ;  Miq.  Ill  Pq).,  t.  39;  Bot.  Mag., 
t' ^1^2  ;  Rheede,  HoH.  Mai.  viz,,  t  15.  Betle  Pepper  (^-wf/.), 
Poivrier  de  Betel  {Fr.). 

Hah. — Cultivated  in  the  hotter  parts  of  India,  Ceylon,  and 
alay  Islands.    The  leaves, 

Vernacular.—Pin  {Hind.,  Beng.,  Guz.,  \rar.),Yettilai{Tant.), 
aga-valU  {Tel.),  Vclrila  {Mai.),  Viledele  {Can.). 


184 


PIPE  B  AC  E.^. 


History,  Uses,  &C. — According  to  the  Hitopadesa,  the 
Betle-leaf  (tambula)  has  thirteen  properties  (Tambiilasya  trayo- 
dasha  guuah  svarg-e'pi  to  durlabhah) .    It  is  sour,  bitter,  heating^ 
sweet,  salt,  astringent ;  it  expels  flatulence  (vataghua),  phlegm 
(kaphanasana),  worms  (krimihara) ;  it  removes  bad  odours; 
beautifies  the  mouth,  cleans  it,  and  excites  voluptuous  sensations. 
According  to  Hindu  tradition,  the  plant    (Naga-valU)  was 
brought  from  heaven  by  Arjuna,  who  stole  a  branch  of  it,  which 
he  planted  on  his  return  to  earth.    The  leaves  with  Betle-nut  and 
spices  form  the  rira,  or  pun-supari,  so  much  used  by  the  natives  of 
India  as  a  token  of  civility  or  affection.  It  is  also  given  in  confirm- 
ation of  a  pledge,  promise,  or  betrothal,  and,  among  the  Rajpoot*, 
is  sometimes  exchanged  as  a  challenge  ;  thus  the  expression  bira 
uthana  signifies  "to  take  up  the  gauntlet,"  or  take  upon  one- 
self any  enterprise  ;  5zm  dalna,  "to  propose  a  premium"  for 
the  performance  of  a  task :  the  phrase  originated  in  a  custom 
that  prevailed  of  throwing  a  hira  into  the  midst  of  an  assembly, 
in  token  of  an  invitation  to  undertake  some  diflacult  affair ;  for 
instance,  in  the  first  story  of  the  "  Vetalapanchaxdnshati,"  the 
king,  when  he  sends  the  courtesan  to  seduce  the  penitent  who 
was  suspended  from  a  tree,  nourishing  himseK  with  a  smoke, 
gives  her  a  hira.    Bira  dona  signifies  "to  dismiss"  either  in  a 
courteous  sense  or  otherwise.    A  hira  is  sometimes  the  cover 
of  a  bribe,  and  a  bira  of  seven  leaves  {sat  ^jaw  ka  bira)  is  sent 
by  the  father  of  the  bride  to  the  bridegroom  as  a  sign  of 
betrothal.    At  marriages  the  bride  or  bridegroom  places  a  riri  or 
cigarette-shaped  vira  between  the  teeth,  for  the  other  party  to 
partake  of  by  biting  off  the  projecting  half ;  one  of  the  tricks 
played  on  such  occasions  is  to  conceal  a  small  piece  of  stick  ifl 
this  viri,  so  that  the  biting  it  in  two  is  not  an  easy  matter. 

The  betle-leaf  was  probably  the  Malabathron  or  Indian  leaf 
of  the  Greeks,  sometimes  called  simply  "leaf"  {(f>v\^6v),  and  sold 
in  rolls  in  a  dried  state.  Dioscorides  speaks  of  its  being  thread- 
ed on  strings  to  dry,  a  practice  which,  before  the  introduction 
of  steam  carriage  by  sea,  was  common  in  Bombay  among  fhe 
Indian  traders  who  sent  the  leaves  to  their  friends  at  foreign 
ports.    The  passage  in  Dioscorides  «V  r«  fieXaulCfiv  rt  sepavarov  koI 
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<\ripov  is  probably  corrupt,  and  sbould  be  as  suggested  by  bis 

r.anientator,  M.  VergiliuS,  f"  toi  iiaXaKiCfiv  re  adpava-rov  KoX  6\oK\r]pov, 

leading  wbieh  be  found  in  one  manuscript.    As  regards  tbe 
i)ulous  growtb  of  Malabatbron  as  recorded  by  Dioscorides,  it 
'V  possibly  bave  originated  from  a  confused  account  of  tbe 
L  tbod  of  ripening  betle  leaves  followed  in  some  parts  of  India, 
he  autbor  of  tbe  MakJizan  states  tbat  tbe  leaves,  wbieb,  wben 
lucked,  are  always  green,  are  packed  in  a  large  land  of  basket 
1  covered  witb  rice  or  wbeat  straw.    A  bole  is  tben  dug  in 
ground,  of  tbe  size  of  tbe   basket,  and  a  fire  ligbted 
it  until  tbe  ground  becomes  warm.    Tbe  fire  is  tben  removed, 

I  tbe  basket  of  leaves  is  placed  in  tbe  bole  and  covered  witb 
jnes  or  any  beavy  weigbt  so  as  to  press  tbe  leaves  togetber ; 
is  kept  in  tbis  position  for  24  bours,  and  after  removal  tbe 

ket  is  exposed  to  tbe  nigbt  dew,  if  it  is  tbe  bot  season,  or 
•t  in  a  warm  j)lace,  if  it  is  tbe  cold  season,  until  tbe  leaves  are 
I  a  pale  yellow  colour  and  become  brittle.     Tbat  Malabatbron 
s  not  a  cinnamon  leaf,  is,  we  tbink,  clear  from  Dioscorides 
^  his  ebapter  on  Cassia,  describing  its  leaves  as  like  tbose  of 
'   pepper  plant,  tbus  sbowing  tbat  be  was  acquainted  witb 
namon  leaves  as  distinct  from  Malabatbron. 
Ibn  Sina  describes   Tambul  as  cold  and  dry,  astringent  and 
siccative,  and  notices  its  use  by  tbe  Hindus.    Tbe  autbor  of 
Makhzan-el-Adwiya,  wbo  wrote  in  India,  gives  a  full  account 
f  tbe  different  varieties  of  Betle-leaf  produced  by  cultivation ; 
f  tbe  metbod  of  ripening  tbe  leaves  for  tbe  market ;  and  of 
ir  properties  and  uses. 

Butt  {Rind.  Mat.  Med.,  p.  244)  bas  tbe  following  concise 
ount  of  tbeir  uses : — Tbe  leaves  of  tbis  creeper  are,  as  is 

II  known,  masticated  by  tbe  natives  of  India.  Tbe  poorer 
i  tssesmake  tbeir  packet  of  betle  witb  tbe  addition  of  lime, 

'"cbu,  and  betle-nuts.  Tbe  ricb  add  cardamoms,  nutmegs, 
ioves,  campbor,  and  otber  aromatics',  betle-leaf  tbus  cbewcd 
'Cts  as  a  gentle  stimulant  and  exbilarant.  Tbose  accustomed  to 
ts  use  feel  a  sense  of  laugour  Avben  deprived  of  it.  Tlic  ancient 
liudu  writers  recommend  tbat  betle-leaf  sbould  be  taken  early 
n  tbe  morning,  after  meals  and  at  bed-time.  According  to 
III.-24 
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Susruta,  it  is  aromatic,  carminative,  stimulant,  and  astringent. 
It  sweetens  the  breath,  improves  the  voice,  and  removes  all 
foulness  from  the  mouth.  According  to  other  writers  it  acts 
as  an  aphrodisiac.  Medicinally  it  is  said  to  be  useful  in  diseases 
supposed  to  be  caused  by  deranged  phlegm,  and  its  juice  is 
much  used  as  an  adjunct  to  pills  administered  in  these  diseases, 
the  pills  being  rubbed  into  an  emulsion  with  the  juice  of  the 
betle-leaf  and  licked  up.  Being  always  at  hand.  Pan  leaves  are 
used  as  a  domestic  remedy  in  various  ways.  The  stalk  of  the 
leaf  smeared  with  oil  is  introduced  into  the  rectum  in  constipa- 
tion and  tympanitis  of  children,  with  the  object  of  inducing  the 
bowels  to  act.  The  leaves  are  applied  to  the  temples  in  headache 
for  relieving  pain,  to  painful  and  swollen  glands  for  promoting 
absorption,  and  to  the  mammary  gland  with  the  object  of 
checking  the  secretion  of  milk.  Pan  leaves  are  used  as  a 
ready  dressing  for  foul  ulcers,  which  seem  to  improve  under 
them." 

The  spittle,  after  chewing  sujjari,  is  red,  and  is  freely 
ejected  by  natives,  preferably  over  recently  white-washed 
walls  ;  the  dry  stains  are  often  mistaken  by  the  police  for  blood 
stains,  and  pieces  of  plaster,  leaves,  grass,  &c.,  thus  stained 
have  frequently  been  forwarded  to  the  Chemical  Examiner, 
Bengal,  for  detection  of  blood  ! 

Of  late  years  the  medicinal  properties  of  betle  leaves  have 
been  investigated  in  Europe.  Dr.  Kleinstuck  of  Zwatzen,  near 
Jena,  has  found  that  the  essential  oil  is  of  much  use  in  catarrhal 
affections,  injaammations  of  the  throat,  larynx  and  bronchi ;  it 
has  an  antiseptic  action.  He  has  also  used  it  in  diphtheria  as  a 
gargle  and  by  inhalation.  The  dose  is  one  drop  in  one  hundred 
grams  of  water.  In  India  the  juice  of  four  leaves  may  be  used 
similarly  diluted. 

Cultivation.— "^hQ  betle  garden  {lyan-mala)  is  a  work  of  art. 
The  best  site  is  the  well-drained  alluvial  bank  of  a  river  or  stream. 
The  vine  is  rather  fond  of  an  iron  soil,  but  lime,  salt,  or  soda  ai 
fatal  to  it.    The  well  must  last  throughout  the  year,  be  perfectl 
sweet,  and  not  more  than  forty  feet  deep,  otherwise  the  cost 
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•aising  the  water  eats  up  the  greater  part  of  tlie  profits.  The 
)etle-leaf ,  it  is  said,  cannot  be  grown  from  channel  water,  which 
very  cold.    After  the  site  has  been  chosen,  the  next  point  is 
,)  fence  it  from  cattle,  thieves,  and  strong  winds.    First  is  an 
niter  Kne  (kumjjan),  of  substantial  wicker-work,  split  bamboos, 
'^izyphus  twigs,  or  other  pKable  material.    Inside  of  this  fence 
a  thick  milk-bush  hedge.*    Then  comes  a  belt  of  the  large 
stor  plant,  and  last  of  all^  a  row  of  plantains.    The  garden  is 
kiid  out  in  an  in  varying  pattern.    The  whole,  crosed  by  water 
channels  and  roads,  forms  beds  of  different  shapes  and  sizes. 
Ivich  bed,  known  by  a  particular  name,  such  as  the  cheritaiig, 
the  bertangy,  and  the  vafa,  is  stocked  with  a  certain  number  of 
vines,^  so  that  the  outturn  and  other  particulars  of  a  garden  can 
be  calculated  with  great  nicety.    After  the  ground  has  been 
laid  out  and  properly  levelled,  tree  seeds  are  sawn  for  the  vines 
to  train  on.    Round  the  edge  of  each  bed  is  a  line  of  shevri  ( Ses- 
hania  (egtjptiaca) ,  and  in  the  centre  from  two  to  three  feet  apart, 
the  seeds  oihadga  (Sesbania  grancUfiora)  and  paugcira  [Erythrina, 
viulka),  and  from  four  to  six  feet  apart,  single  seeds  of  the  nimb 
{Melia  Azacliraehta) ,  are  planted.    In  addition  to  these,  the^opat 
{Oarica  Papaya),  singly,  and  plantains  in  pairs  are  dotted  about, 
^^ccording  to  the  amount  of  shade  required.    These  seeds  are 
'wn  in  the  first  week  in  June  {mriga  nakshatra),  and  after 
lat,  hand- weeding  and  watering  every  eight  days  is  all  that  is 
"^vanted  up  to  the  end  of  December  (piishya  nakshatra),  when 
the 

nurse-trees  are  eighteen  inches  to  two  feet  high,  or  large 
enough  for  planting  the  vines.  From  the  tops  of  the  best  ripened 
shoots,  in  the  old  plantations,  seven-inch  cuttings  are  taken. 
Ihey  are  first  made  into  small  bundles,  wrapped  in  plantain 
J'Ves,  soaked  in  the  water  they  have  been  accustomed  to, 
'-arned  to  the  new  plantation,  soaked  in  the  new  water,  and  all  but 
<lie  tips  buried  in  the  ground.  For  some  time  water  is  given 
^iiily ;  later  on  once  in  two  days  ;  and  afterwards,  except  during 
the  hot  months  when  it  is  given  every  other  day,  once  in  six 
days.  From  each  unburied  tip  a  shoot  springs.  When  they 
arejt^ew  inches  long,  the  shoots  are  led  up  the  stems  of  the 

*  Euphorbia  neriifolia. 
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nurse-trees,  and  lightly  tied  with  strips  of  a  dried  sedgd 
{path),  80  elastic  that,  without  untying  it,  the  pressure  of 
the  growing  vine  keeps  it  loose.  When  the  vine  has  grown 
to  the  proper  height,  it  is  turned  back  and  trained  down 
until  it  reaches  the  ground,  where  it  is  layered  in  the  earth 
and  again  turned  up.  This  is  repeated  until  the  tree-stem  is 
fully  clothed  with  vines,  when  the  whole  is  firmly  tied  with  the 
dried  reeds  of  the  lavdla*  grass.  After  this  the  management  of 
the  plantation  closely  resemble*  the  cultivation  of  the  grape  A'ine 
in  Southern  Europe.  Leaf -picking  may  be  begun  eighteen 
months  after  planting,  but  in  the  best  gardens  it  is  put  off  till 
the  end  of  the  second  year.  The  leaves  may  be  gathered  green 
and  ripened  artificially,,  or  they  may  be  left  to  ripen  on  the 
vine,  though  this  reduces  their  value.  The  leaf -picker  asesboth 
handsy  the  thumbs  sheathed  in  sharp -edged  thimble-like  plates, 
which  nip  the  leaves  clean  off  without  wrenching  the  plant. 
The  vine-grower  is  either  himself  a  leaf-dealer,  or  he  sells  his 
crop  in  bulk  to  a  leaf-dealer.  Their  table  of  measures  is:  400 
leaves  make  a  kavli;  44  kauUs  a  Jatrtan;  and  four  hoians  or 
70,400  leaves  an  ojTie.  In  retail  the  leaves  are  sold  at  from 
1^ — 2  annas  the  hundred.    {Kkande&h  Gazetteer,  p.  174.) 

Description. — The  leaves  are  about  five  inches  long, 
broadly  ovate,  acuminate,  obliquely  cordate  at  the  base,  5  to  7 
nerved,  coriaceous,  and  glossy  on  the  upper  surface  :  they  have 
a  burning,  aromatic  and  bitter  taste. 

Chemical  composition. — D.  S.  Kemp  of  Bombay  (1885),  by 
distilling  the  fresh  leaves  with  water,  obtained  two  pale  yellow 
essential  oils,  one  heavy  and  the  other  light,  both  ha^dng  the 
pecxdiar  odour  of  the  leaf,  but  the  light  oil  being  more  aromatic. 
These  oils  oxidised  rapidly,  losing  their  characteristic  ethereal 
odour.  The  heavy  oil  was  freely  soluble  in  alcohol  and  ether, 
sparingly  so  in  chloroform.  It  had  a  specific  gravity  of  1-046 
at  84°  F.,  and  was  slightly  lajvogyre,  (a)  j  —  — '54  for  a  column 
lOO^m.  long.    Prof.  J.  F.  Eijkman's  results  with  oil  of  betle, 

*  Scirpus  subulalus,  Vahl.,  and  Cyperus  pertenuis,  Roxb.,  are  both  knOffB 
by  this  uaine. 
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is  tilled  by  timself  fi-om  fresh,  leaves,  which  had  been  in  part 
)orted  in  1888,  have  been  communicated  to  the  German 
hemical  Society  {Berichte,  1889,  pp.  2736-2754).  The  oil  was 
ale  greenish-yellow,  became  golden-yellow  and  brown  on 
sposure,  was  slightly  laevogyre,  and  had  the  sp.  gr.  0-969  at 
o°C.  Caustic  potash  removed  from  the  oil  chavicol,  a  phenol  of 
X  gr.  1-030  at  15*=^0.,  boiling  between  236°  and  238°  C,  and 
aving  a  peculiar  odour,  somewhat  resembling  that  of  creasote  ; 
s  composition  is  C^H^°0  ;  its  aqueous  solution  is  coloured 
lue  by  ferric  chloride,  the  colour  disappearing  on  the  addition 
t  alcohol ;  its  constitution    is  expressed  by  the  formula 

^      \.C^H5  (3). 

The  crude  chavicol  seems  to  contain  a  small  quantity  of 
phenol  of  somewhat  higher  boiling  point,  and  in  alcoholic 
•lution  becoming  blue  with  ferric  chloride.  Betle  oil, 
eed  from  phenol,  did  not  yield,  on  fractional  distillation, 
pure  compound  in  sufficient  quantity  for  examination.  The 
action  between  173°  and  176°  contained  several  terpenes,  but 
0  pinene,  and  had  a  very  agreeable  lemon-like  odour,  while 
mint-like  odour  was  observed  in  the  fraction  between  190° 
id  220°.  From  the  higher  boiling  fraction  a  hydrocarbon, 
■squiterpene,  was  obtained,  having  a  slight  odour,  boiling  at 
'jO°  C,  and  in  acetic  solution  acquiring  a  deep  indigo-blue 
'lour  with  bromine.    Eijkman  calls  attention  to  the  betle  oil 

'lined  by  Schimmel  &  Co.  from  dried  leaves,  and  shows  that 
oil  did  not  contain  the  above  compounds  to  which  the  fresh 

ves  owe  their  characteristic  odour,  and  which  must  have  been 
i-^sipated  by  drying,  or  oxidised  by  exposure,  or  lost  by 
niaining  dissolved  in  the  water;  the  use  of  steam  under  pres- 
iie  may  have  volatilized  more  of  the  high-boiling  phenol  than 

'btainable  by  ordinary  distillation. 

ine  oil  distilled  from  the  dry  leaves  by  Messrs.  Schiramel 
Co.  was  a  slightly  brown- coloured  liquid,  sp.  gr.  1024  at  ]6°C. 

'  consisted  up  to  about  |  or  f  of  a  phenol,  the  boiling 
lilt  of  which  in  partial  vacuum,  under  a  pressure  of  12  mm., 

,  at  131°— 132°  C.  ;  under  ordinary  atmospheric  pressure  it 
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underwent  decomposition  on  boiling.  The  sp.  gr.  of  the  phenol 
was  1-067  at  15°  0.  Examination  of  the  oxidation  products, 
acetyl  compound  and  methyl  ether,  showed  that  this  compound 
was  not  eugenol,  but  an  isomer,  the  composition  of  the  new 
compound  (iso-eugenol)  and  of  eugenol  being  represented  as 
follows: — 

Iso-eugenol.  EugenoT. 

H'  (1)  (  0'  H=  (1) 

OH  (3)  C  H^  {  OCR  (3) 
00  HM4)  (.OH  (4) 

The  second  constituent  of  the  oil  boiled  practically  betwee 
250°  and  275°  C,  had  a  very  agreeable  tea-like  odour,  an 
consisted  for  the  greater  part  of  a  sesquiterpene  H** 
cubebene,  which  is  characterized  by  its  dihydrochlorate  mel 
at  117°— 118°  0.    {BericMe  von  Schimmel  8f  Go.,  1887.) 

At  the  Narturforscher  Meeting  in  1888,  Professor  Eij 
reported  that  among  the  constituents  of  the  essential  oil  distille 
from  fresh  betle  leaves,  he  had  found  a  characteristic  compound 
having  the  odour  of  the  leaves  and  the  constitution  of  parallyl 
phenol,  which  he  designated  '^chavicolJ'  About  the  same  tim 
Messrs.  Schimmel  announced  that  the  phenol  present  in  th 
higher-boiling  factions  of  the  oil  distilled  from  air-dried  beti 
leaves  corresponded   completely  with  eugenol,  though  sul) 
sequently  they  made  the  modified  statement  that  the  phenol  obtain 
ed  by  them  was  not  eugenol,  but  an  isomer  {Phann.  Jouni.  [3 
xix.,  803.)    With  a  view  to  clearing  up  the  apparent  cont 
diction.  Prof.  Eijkman  has  re-examined  the  oil  distilled  b 
himself  from  the  fresh  leaves,  and  some  distilled  from  dry  lea 
by  Messrs,  Schimmel,  with  the  result  of  confirming  the  presen 
in  the  former  of  chavicol,  boiling  at  236°  to  238°  C,  and  in  i 
latter  of  the  isomer  of  eugenol,  boiling  at  254°  to  255°,  whi 
proved    to  be   orthomethoxychavicol  [Berichte,  xxii.,  2736 
It  would  seem  probable,  therefore,  that  both  phenols  occur  int' 
leaves,  and  that  chavicol  being  the  more  volatile,  had  practical 
disappeared  from  the  dried  leaves,  while  the  method  of  distill 
tion  adopted  by  Messrs.  Schimmel  favoured  the  more  comple 
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removal  of  the  higlier-boiling  compound.  Some  experiments 
i);ade  "with  chavicQl  are  said  to  have  shown  it  to  be  a  powerful 
antiseptic,  it  being  five  times  stronger  as  a  bacteriacide  than 
carbolic  acid,  and  twice  as  strong  as  eugenol.  {Pharm.  Journ., 
Xov,  30th,  1889.) 

A  sample  of  oil  distilled  from  fresh  betel  leaves  in  Manila, 
li  the  request  of  Messrs.  Schimmel,  is  described  as  of  a  golden 
V  ellow  colour,  possessing  a  pronounced  odour  of  betelphenol 
md  having  a  specific  gravity  of  1*044  at  15°  C.    The  phenol 
rtas  separated  from  the  oil  by  the  method  of  Bertram  and 
Grildemeister,  and  during  the  purification  by  distillation  at  a 
oressure  of  1 1  mm,  it  passed  over  quite  regularly  between  1 28° 
md  129°,  a  behaviour  that  pointed  to  a  homogeneous  body. 
'\y  treatment  of  the  phenol  with  benzoyl  chloride  a  benzoyl 
mpound  was  obtained  that  crystallized  in  scales  and  melted 
it  50°.    It  was  evident  that  this  was  not  a  mixture  of  benzoyl 
mpounds,  as  the  portion  that  crystallized  first  had  the  same 
uelting-point  as  that  which  crystallized  last ;  it  followed, 
lierefore,  that  it  represented  no  other  phenol  than  betelphenol. 
Hher  constituents  occur  in  this  oil  only  in  a  small  quantity, 
md  of  these,  to  judge  from  the  boiling  point,  terpenes  form 
'Illy  a  small  fraction.    The  results  of  the  examination  of  betel 
1  up  to  the  present  time  may  therefore  be  summed  up  as 
'Hows: — 

(1)  Oil  distilled  from  fresh  leaves  from  Java  (Eijkman), 
ontained  besides  terpenes  and  other  bodies,  chavicol  and 
jotelphenol. 

(2)  Oil  from  dried  Siam  leaves  consisted  of  sesquiterpene  and 
'otelphenol. 

(3)  Oil  distilled  from  fresh  leaves  (Java)  contained  terpenes, 

'  telphenol  and  a  small  quantity  of  another  phenol  (probably 
Havicol),  the  nature  of  which  could  not  be  determined,  from 
mt  of  material  (melting  point  of  the  benzoyl  compound 
i°-73°). 

(4)  Oil  from  fresh  leaves  distilled  in  Manila  contained  no 
tber  phenol  than  betelphenol. 
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Betelphenol  was  contained  in  all  the  oils,  whether  derived 
from  Java,  Siam  or  Manila,  or  from  fresh  or  dry  leaves ;  it. 
would  therefore  appear  to  be  a  characteristic  constituent  oi 
jbetle  oil.    (BericMe  v.  Schimtnel  8f  Co.,  Oct.  1891.) 

MYEISTICEiE. 

MYRISTICA  FRAGRANS,  Houtt. 

Fig.—Bentl.  and  Trim.,  t.  218  ;  Reichh.  Ic.Exot.,  t.  Ti^Q-Tn 
Nees,  PL  Med.,  t.  133;  Bumph.  Herb.  Amb.,  ii.,  t.  4.  Nutniei 
{Eng.),  Muscade  {Fr.),  -Mace  {Eng.),  Macis  {Fr.). 

Hab. — Moluccas.    Cultivated  in  Penang,  Malay  Island 
and  Zanzibar.    The  seeds  and  arillus. 

Vernacular. — JSTutmegs — Jaiphal  [Hind.,  Beng.,  Guz.,  Mar.) 
Jadikai  {Tam.),  Jaji-kaya  (Te/.),  Jajikayi  Jatikka(J/ffZ. 
Mace — Javitri,  Japatri(jff?Vif^.),  Jadipattiri  { Ta?;^. ),  Japatri  {Cari 
Tel.),  J^tipattiri  {Mai.),  Jotri  {Beng.),  Jayapatri  {Mar.),  Ja 
vantari,  Japatri  {Guz.). 

History,  Uses,  &C. — Natmegs,  in  Sanskrit  Jati  ar. 
Jatiphala,  are  mentioned  by  Susruta,  and  in  the  Nighantas  be:; 
various  sjrnonyms,  such  as  Jdti-kosha,  Jati-sara,  Shdluka,  an 
Majja-sara  ;  they  are  considered  to  be  hot,  digestive,  carminativ 
expectorant  and  anthelmintic.    Mace  is  called  Jati-pattri,  and 
said  to  have  similar  properties.    Both  of  these  spices  probabl 
became  known  in  India  through  the  Hindu  colonists  in  Java  an 
the  Eastern  Islands.    From  India  they  would  appear  to  ha^ 
reached  Persia   and  Eastern  Europe.    The   authors  of  tlS 
Pharmacographia  remark  that  nutmegs  were  probably  known 
Constantinople  about   the  year  540.    The  Arabs  evident" 
first  became  acquainted  with  nutmegs  through  the  Persian: 
as  their  name  Jouz-bawwa  is  a  corruption  of  the  Persi;. 
Gauz-i-buya,  "  fragrant  nut."    Masudi,  who  travelled  in 
East  in  A.D.  916—920,  discovered  that  they  were  obtaius 
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from  the  Zerbad  Islands.    Ibu  Siua  describes  both  nutmeo-s 

and  mace  (Basbuseh).  Edrisi,  wbo  wrote  in  the  middle  of  the 
u  12th  century,  mentions  both  nutmegs  and  mace  (Basbdseh) 
"  as  articles  of  import  into  Aden.    By  che  end   of   the  12th 

century  both  of  these  spices  were  well  known  in  Continental 

Europe. 

Mir  Muhummad  Htisain  says  that  the  Dutcb  keep  the  trade 
in  their  own  hands,  but  that  he  has  heard  that  the  tree  is  now 
cultivated  in  Soimda  in  Southern  India.  Whether  he  was  rightly 
informed  with  regard  to  Sounda,  we  are  unable  to  say.  But 
ihat  his-information  was  substantially  correct,  there  can  be  no 
doubt,  as  Aiuslie  tells  us  that  in  his  time  the  true  nutmeg  tree 
n-as  growing  in  the  Tinnevelly  District,  and  produced  pretty 
good  fruit.  The  tree  has  also  been  introduced  into  Ceylon  and 
Zanzibar,  and  appears  to  flourish  in  the  warm  moist  climates  of 
those  islands. 

Mahometan  doctors  describe  nutmegs  and  mace  as  stimulating, 
r  narcotic,  digestive,  tonic,  and  aphrodisiac,  usefid  in  choleraic 
i  diarrhoea,  especially  when  roasted ;  also  in  obstructions  of  the 
I  liver  and  spleen.    A  paste  made  with  nutmegs  is  used  as  an 
f  external  application  in  nervous  headache,  palsy,  &c. ;  applied  round 
the  eyes  it  is  thought  to  strengthen  the  sight.    The  expressed 
oil  of  nutmegs  is  imported  into  India  from  Banda,  and  is  known 
'  as  Jawitri-ka-tel  (oil  of  mace).    It  was  formerly  exclusively 
'  brought  into  European  commerce  via  Holland,  in  oblong  cakes 
having   nearly  the  form  of  common  bricks,  but  somewhat 
'  smaller,  and  packed  in  monocotyledonous  leaves,  commonly 
"  called  "  flag  leaves."  At  the  present  time  much  of  the  oil  is 
"  manufactured  in  Europe,  and  put  up  in  the  same  shape,  but 
I  packed  in  paper.    When  discoloured  and  hardened  by  age,  the 
oilis  called  "Banda  soap."    Oil  of  mace  is  manufactured  by 
exposing  imperfect  and  broken  nutmegs,  reduced  to  a  paste 
«  and  enclosed  in  a  bag,  to  steam,  and  then  pressing  the  bag 
>  between  heated  iron  plates.    The  yield  is  about  20  to  23  per 
'  ^nt.    {Brannt.)    The  bark  of  the  tree  is  astringent.  (Percim, 
^<^i-  Med.,  ii.,  p.  475.)  Wo  have  found  nutmegs  and  their 
III.~25 
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essential  oil  a  valuable  adjunct  to  other  drags  in  the  treatment 
of  diarrhoea  and  dysentery ;  they  appear  to  relieve  the  pain. 

Description. — The  following  excellent  description  of  the 
nutmeg  fruit  is  taken  from  the  Pharmacocjraplm  : — "  The  fruit 
of  Myristica  fragrans  is  a  pendulous,  globose  drupe,  about 
2  inches  in  diameter,  and  not  unlike  a  small  round  pear.  It  is 
marked  by  a  furrow  which  passes  round  it,  and  by  which  at 
maturity  its  thick  fleshy  pericarp  splits  into  two  pieces,  exhi- 
biting in  its  interior  a  single  seed,  enveloped  in  a  fleshy  foHa- 
ceous  mantle  or  arillus,  of  fine  crimson  hue,  which  is  mace. 
The  dark-brown,  shining  ovate  seed  is  marked  with  impressions 
corresponding  to  the  lobes  of  the  arillus ;  and  on  one  side,  which 
is  of  paler  hue  and  slightly  flattened,  a  line  indicating  the 
raphe  may  be  observed. 

The  bony  testa  does  not  find  its  way  into  European  commerce, 
the  so-called  nutmeg  being  merely  the  kernel  or  nucleus  of  the 
seed.     Nutmegs  exhibit  nearly  the  form  of  their  outer  shell, 
with  a  corresponding  dirainvition  in  size.    The  London  dealers 
esteem  them  in  proportion  to  their  size,  the  largest,  which  are 
about  one  inch  long  by  -^^  of  an  inch  broad,  and  four  of  which 
will  weigh  an  ounce,  fetching  the  highest  price.    If  not  dressed 
with  lime,  they  are  of  a  greyish-brown,  smooth  yet  coarsely  fur- 
rowed and  veined  longitudinally,  marked  on  the  flatter  side 
with  a  shallow  groove.    A  transverse  section  shows  that  the 
inner  seed  coat  (endopleura)  penetrates  into  the  albumen  in 
long,  narrow  brown  strips,  reaching  the  centre  of  the  seed, 
thereby  imparting  the  peculiar  marbled  appearance  familiar  in 
a  cut  nutmeg.    At  the  base  of  the  albumen,  and  close  to  tht 
hilum,  is  the  embryo,  formed  of  a  short  radicle  with  cup-shapet 
cotyledons,  whose  slit  and  curled  edges  penetrate  into  tht 
albumen.    The  tissue  of  the  seed  can  be  cut  with  equal  facility 
in  any  direction.    It  is  extremely  oily,  and  has  a  deliciou> 
aromatic  fragrance,  with  a  spicy  rather  acrid  taste."  The 
expressed  oil  of  nutmeg  is  of  the  consistence  of  tallow,  bni 
more  friable,  orange-coloured,  and  of  a  fragrant,  spicy  tast! 
and  odour.    It  has  a  sp.  gr.  of  -990  {Brannt), 
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Microscopic  sfriicfure.—The  brown  covering  of  tile  nutmeg  is 
formed  by  the  endopleura,.  wbich  also  dips  in  and  forms  numer- 
»  ous  processes  wbicb  divide  tbe  albumen  in  every  direction ;  it 
>■  is  composed  of  soft-walled  brown  cells,  wbich  on  tbe  external 
I  surface  are  small  and  flat,  but  much  larger  in  the  processes 
already  mentioned.  The  cell-structure  of  the  albumen  is  load- 
*  ed  with  starch  and  fatty  matter,  some  of  which  is.  crystalline. 

Herr  A.  Tschirch  states  that  the  aril  of  MyrMica  fragrans 
I  furnishes  a  good  illustration  of  the  presence  of  amylodextrin  as 
a  normal  cell-content  in  the  place  of  starch.  It  is  distinguish- 
i  ed  from  true  starch  by  being  stained  reddish-brown  instead  of 
iblue  by  an  aq[ueous  solution  of  iodine.  The  grains  of  amylo- 
dextrin are  from  2  to  10  in  diameter,  and  do  not  appear  to 
^contain  even  a  nucleus  of  starch.  They  have  usually  some- 
what the  form  of  a  rod,,  and  are  often  curved  or  coiled  ;  less 
often  they  are  roundish  or  disc- shaped  ;  they  do  not  usually 
^exhibit  any  evident  stratification. 

Oheinicil  composition. — JSTutmegs  contain  from  2  to  8  per- 
cent, of  volatile  oil,  25-  to  30  per  cent,  of  fat,  starch,  protein- 
!2ompounds,  &c.  The  most  volatile-  portion  of  the  oil,  after  treat- 
Hient  with  sodium,  was  found,  by  Cloez,  to  be  a  laevogyre  hy- 
drocarbon, C'"B['^,  havino-the  odour-  of  the  nut,  and  boiling  at 
165°"  C.  It  is  the  myristicene  of  Gladstone,  who  named  the  oxy- 
'genated portion  mijristicol^  0^°H^*0  ;  this  is  dextrogyre,  boils  at 
^^24°  C,  and  does  not,  like  menthol  and  carvol,  yield  a  crystalline 
eon^pound  with  H''^Sv  The  nutmeg  camphor  of  John,  or  myristicvi 
>f  Grra.elin,  which  separates  sometimes  on  standings  was  ascer- 
'^■amsd  by  Fliickiger  to  be  myristic  acid.  From  the  expressed 
'il  of  nutmeg  or  nutmeg  butter,  cold  alcohol  dissolves  about 
per  cent,  of  volatile  oil  and  2  i  per  cent,  of  fat,,  accompanied 
>y  brown-yellow  resinous  matter,  which  has  not  been  further 
examined.  The  remaining  pulverulent  white  fat  is  myristin, 
0»H'(C'*H"O')  ^  which  crystallizes  from  hot  alcohol  or  ether 
iiid  fuses  at  31°C.  Heintz  found  the  melting-point  of 
^imstic  add  to  be  53*8° C.  Schmidt  and  Eocmer  found  3  to  4 
*er  cent,  of  free  myristic  acid,  with  a  little  stearic  acid. 
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The  most  irapoi*tant  constituent  of  mace  is  the  volatile  oil 
which  is  present  to  the  amount  of  about  8  per  cent.,  but 
occasionally  as  much  as  ]  7  per  cent,  may  be  obtained. 
[PharmacofjrcqyJiia.)  Schacht  found  it  to  consist  mainly  of  a 
terpene^  called  macene,  which  yields  a  crystallizablo 

compoimd  with  hydrochloric  acid  gas,  and  appears  to  be  related 
to,  but,  by  Koller,  considered  identical  with,  the  myristicene  of 
oil   of  nutmeg-.    The  oxygenated  portion  of  the  volatile  oil 
is  still  less  known  than  the  terpene.    Henry  found  red  fat 
soluble, and  yellow  fat  insoluHe,  in  alcohol,  but  the24'5  per  cent, 
residue  obtained  by  Fliickiger  (^P/ic&i'/nacographia}  with  boiling- 
ether  and  di^png  at  100°  C.  appeared  to  have  consisted  solely  oi 
resin  and  semi-resinified  volatile  odl.    The  same  author  obtained 
with  alcohol  1  04:  per  cent,  of  uncrj^stallizable  sugai',  and  with 
hot  water  T  '8  per  cent,  of  a  body  which  turned  blue,  and  after 
drying  reddish-violet,  with  iodine,  and  is  probably  intermediate 
between  starch  and  mucilage.    [N'afioiKtl  jyisp.}  J,  Seramler 
( Benchfe,  23,  ]  803)  has  isolated,  by  fractional  distillation  froni 
mace  or  rather  nutmeg  oil,  a  body  possessing  the  peculiar  odour 
of  mace,  which  he  calls  int/risticin,  and  which  has  the  compositiori 
represented  by  C^H"'Q\    The  correctness  of  the  formula  was 
conti'olled  by  the  preparation  of  a  bromine  derivative  dibrom- 
myristicin,  C^^H^*Br'  0\  which  melts  at  105°  C. 

According  to  Wamecke,  powdered  nutmegs  yield  41  25  pci 
cent,  of  fat  when  boiled  for  two  hours  in  a  reSux  condenser 
with  benzol,  and  the  diied  residual  powder  gives  3' 17  per  cent 
of  ash.  Mace  yields  1-39  per  cent,  of  ash,  and  after  rciuovoi 
of  30- 13  per  cent,  of  fat,  274  per  cent. 

Toxicology. — The  narcotic  effects  of  nutmegs  noticed  by  tli' 
old  ]\Iahometan  physicians  have  been  confirmed  by  Boutiu? 
Rumphius,  Lobel,  Schmid  and  Culleu,  and  more  recent  expen 
raents  upon  man  and  animals  agi'ee  in  showing  that  tho} 
have  a  narcotic  and  intoxicating  action.  In  a  case  related 
Cullen,  two  drachms  of  powdered  nutmegs  produced  drowsiness- 
which  gradually  increased  to  complete  stupor  and  insensibilily 
The  patient  continued  for  several  hours  alternately  delirioui 
and  sleeping,  but  ultimately  recovered. 
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Commerce. — Value,  Ee.  1-4-0  to  Ee.  1-8-0  per  lb.  The  nut- 
megs imported  into  India  run  from  100  to  130  to  the  pound;  the 
larger  seeds  never  make  their  appearance  in.  this  market.  In- 
deed the  native  retail  dealers  prefer  small  seeds,  as  they  buy  by 
w  eight  and  sell  by  number. 

MYRISTICA  MALABARICA,  Lamk. 
-Fig,—Bed(L  Fl.  Si/k\y  t.  269  ;  Ehe^de,  Hori.  MaL  iv.,  t.  5. 
Hab. — Concan,  Canara,  N.  Malabar.    The  seed  and  arillus. 

Vernacular. — Ean-jaiphal,  Eamphal  {Mar.),  Panam-palka 
{Mai.).    The  Mace — Eampatri  {Mar.^  Guz.). 

History,  Uses,  &C. — This  drug  does  not  appear  to  have 
been  known  to  the  older  Hindu  and  Mahometan  medical  writers, 
but  the  following  extract  froof  the  Makh'/.an-el-Achciya  seems 
to  apply  to  it.  Speaking  of  true  nutmegs,  the  author  says  : — 
*  Latterly  the  English  have  discovered  a  kind  of  nutmeg  in 
Southern  India,  which  is  longer  than  the  true  nutmeg  and 
softer,  but  is  much  inferior  to  it  in  oiliness,  odour,  and  medicinal 
■properties."    {Makhzaii,  article  "  Joicz-baunca.") 

ItistheiVw^  mi/risiicamas  of  Clusius,  and  the  Panam-palcdoi 
Rheede,  who  says  that  the  Turkish  and  Jewish  merchants  use 
the  nutmegs  and  mace  for  adulteration.    Euraphius  (i.,185) 
•notices  it  under  the  name  of  Mannetjes-nooten,  and  states  that  it 
•  is  used  by  the  Javanese  and  Malays  as  a  remedy  for  headache  and 
as  an  aphrodisiac,  and  is  worn  round  the  neck  as  a  protection 
from  boils.    It  is  also  used  by  the  Indians  in  Amboyna,  com- 
biued  .with  opium  and  roasted  unripe  plantains,  in  dysentery. 
.  According  to  the  editor  of  the  Pharmacopo?ia  of  India,  the 
seed  is  used  medicinally  in  the  Madras  Presidency ;  it  yields, 
'When  bruised  and  subjected  to  boiling,  a  considerable  quantity  of 
I  concrete  oil,  analogous  to  expressed  oil  of  nutmeg,  which  is  said 
^to  be  an  efficacious  application  to  indolent  ulcers,  allaying  pain 
and  establishing  healthy  action.    An  ointment  may  be  made  by 
^  melting  it  with  sweet  oil.    The  seeds  are  used  for  similar  pur- 
'  poses  in  Bombay  in  the  form  of  a  lep,  and  the  oil  is  also  extracted. 
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Recently,  tlie  arillus,  under  the  name  of  '  Bombay  mace*  has 
made  its  appearance  in  the  European  markets,  for  the  purpose 
of  adulterating  true  mace.  (Confer.  A.  Tschirch  in  Pharmaceuti 
Zeitung,  1881,  No.  74.)    In  Bombay  it  is  used  as  a  spice. 

Description. — M.  malabarica  bears  an  oblong,  tawny 
hairy  fruit,  2|  to  3  inches  long,  with  a  lucumose  arillus,  tht 
lobes  of  which  are  twisted  and  folded  into  a  cone  at  the  top, 
and  are  longer  and  thinner  than  those  of  true  mace.  The. 
arillus  is  of  a  dark  brownish-red  colour,,  and  on  the  inside  ha- 
adhering  to  it  a  thin  papery  membrance  of  a  light-brown  colour 
The  shell  is  hard  and  brittle,  and  contains  an  elongated  kernel 
resembling  a  nutmeg,  and  from  1  i  to  2  inches  long ;  when  cut 
in  two  it  is  seen  to  have  the  same  ruminated  structure,  but  the 
odour  is  fruity,  with  hardly  any  aroma.  Similarly,  the  mace 
is  deficient  in  odour  and  flavourv 

Microscopic  structure. — The  epidermal  cells  of  the  arillus  are 
radially  elongated,  narrow,  and  twice  as  high  as  those  of  true 
mace,  which  are  tangentially  elongated  ;  their  walls  show  the 
cellulose  reaction  with  iodine  and  sulphuric  acid,  and  with  chlo- 
ride of  zinc  and  iodine  swell  and  turn  faintly  blue.  The  oil 
cells  are  very  numerous,  located  near  the  epidermis  on  both 
sides,  often  close  together  in  groups  of  two  or  three,  oval  in 
shape,  somewhat  radially  elongated,  and  contain  a  dark-yellow, 
usually,  resinified  oil,  frequeatly  also  a  brownish  resin.  {A. 
Tschirch.)  The  external  covering  of  the  seed  is  formed  by  the 
compressed  cells  of  the  endopleura,  and  is  thicker  than  that  of 
the  true  nutmeg ;  the  processes  which  penetrate  th&  albumen 
are  composed  of  ver}'-  large  cells  loaded  with  a  viscid  reddish - 
brown  substance,  which  has  an  astrino^jnt  and  somewhat  acid 
taste.  The  albumen  is  composed  of  large  cells  loaded  with 
starch ;  some  of  the  cells  and  their  contents  are  of  a  reddish- 
brown  colour.    There  is  no  crystalline  fat  visible. 

Toxicologij. — Rumphius  relates  that  in  1683  a  minister  of 
Amboyna  was  given  by  his  wife  three  roasted  nuts,  in  mistake 
for  nutmegs,  to  cure  a  chronic  diarrhosa  ;  in  a  few  hours  he 
became  giddy,  making  strange  gestures  and  talking  wildly,  nor' 
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lid  he  get  any  relief  until  lie  liad  taken  several  cups  of  tea  and 
joen  blooded.  He  then  slept  profoundly  and  perspired  very 
reely.  On  waking,  no  bad  eifects  remained,  and  the  diarrhoea 
uid  ceased.  Rumphius  remarks  that  if  he  had  taken  three  real 
iutmegs,  he  would  have  suffered  much  more. 

Commerce. — Rampatri  is  now  worth  about  Rs.  10  per  maund 
.f  37^  lbs. ;  formerly  it  was  much  cheajDer.  The  nutmegs  fetch 
2  per  maund  of  37^  lbs.  According  to  Dr.  Hefelmann,  the 
ididteration  of  powdered  mace  in  Germany  generally  consists 
II  the  addition  of  Bombay  mace,  or  of  other  vegetable  material 
leguminous  fruits)  coloured  with  turmeric.  The  presence  of 
lie  latter  is  shown  by  the  presence  of  starch  cells  which  are  not 
)resent  in  mace.  Bombay  mace  may  be  detected  by  boiling  the 
uspected  sample  with  alcohol  and  filtering  through  a  white 
ilter;  in  the  case  of  pure  mace,  the  filter  is  stained  a  faint 
cllow,  but  in  the  presence  of  Bombay  mace,  the  filter,  especially 
he  edge,  is  coloured  red.  Another  more  delicate  test  is  to 
idd  Goulard's  extract  to  the  alcoholic  filtrate;  with  pure  mace 
)uly  a  white  turbidity  is  occasioned,  but  when  Bombay  mace 
s  present,  a  red  turbidity  is  obtained.  The  reaction  given  by 
unneric  is  similar,  but  it  may  be  distinguished  from  that  of 
3ombay  mace  in  the  following  manner : — A  strip  of  filter 
j'lper  is  saturated  with  the  alcoholic  solution,  the  excess  of 
hiid  removed,  and  the  strip  drawn  throvigh  a  cold  saturated 
'iKition  of  boric  acid ;  when  Bombay  mace  is  present,  the  paper 
(■mains  unchanged,  but  in  the  presence  of  turmeric  it  turns 
'lange-brown.  If  a  drop  of  potassium  hydrate  solution  is  now 
'laced  on  the  strip  of  paper,  it  causes  a  blue  ring  if  turmeric 
"  [iresent,  and  a  red  ring  if  the  adulterant  is  Bombay  mace. — 
.^'/un-m.  Zdt.,  1891,  122.) 

LAUEINEiE. 
CINNAMOMUM  CAMPHORA,  Nees, 
^ig.—BentL  and  Trim.,  t.  222  ;  Woodv.  Med.  Bot.,  t.  23G; 
t,  130 ;  Berg,  et  Sch.,  U  10,  e. ;  Wight  Jc,  t.  1818.  Cam- 
Ptor  [Emj,),  Camphre  (Fr.). 
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Hab. — China,  Japan.    Camphor  and  Oil  of  Camphor. 

Vernacular. — Kafur  (Hind.),  Karppdram,  Shiidan  {Tarn.) 
Karpurara  {Tel.,  Mai.),  Karpura  Kapur,  Kaphur 

Kapdr  {Mar.,  Guz.). 

History,  Uses,  &C. — As  has  been  already  mentioned 
(see  article  "  Dryobalanops  "),  Sanskrit  writers,  under  the  name 
of  Karpura,  speak  of  two  kinds  of  camphor,  Pakva  and  Apakva 
It  is  generally  supposed  that  the  former  term,  which  means  pre- 
pared by  the  aid  of  heat,  refers  to  ordinarj^  commercial  caniphoi 
obtained  from  the  wood  of  C.  Camp/wra.  The  researches  ci 
Fliickiger  and  Hanbury  show  that  the  only  camphor  known  in 
early  times  was  that  found  in  the  trunk  of  Dri/ohalanops  aromafini. 
Early  Chinese  writers  only  speak  of  C.  Caniphorn  as  produciii;'- 
a  valuable  wood,  and  we  have  no  information  as  to  the  date  of 
the  first  extraction  of  camphor  from  it.  Garcia  d'Orta,  who 
wrote  at  Goa  about  the  middle  of  the  sixteen  century,  was  well 
acquainted  with  both  kinds  of- camphor,  and  mentions  that  tho 
China  camphor  is  the  only  kind  exported  to  Europe.  The 
medicinal  uses  to  which  camphor  is  put  in  the  East  have  been 
already  noticed  under  Dryobalanops."  With  the  excoption  of 
a  small  quantity  of  refined  cam[)hor  imported  from  Japan,  thc^ 
bulk  of  the  drug  used  in  India  is  imported  in  the  raw 
state  and  resublimed  in  the  country.  The  process  of  resub- 
limation  is  a  peculiar  one,  the  object  being  to  get  as  mucli 
interstitial  water  as  possible  into  the  camphor  cake.  The 
vessel  used  is  a  tinned  cylindrical  copper  drum,  one  einl 
of  which  is  removable ;  int©  this  is  put  14  parts  of  crude 
camphor  and  2^  parts  of  water;  the  cover  is  then  luted  with  clay, 
and  the  drum  being  placed  upon  a  small  furnace  made  of  clay,  i- 
also  luted  to  the  top  of  the  furnace.  In  Bombay  four  of  tho> 
furnaces  are  built  together,  so  that  the  tops  form  a  squar. 
platform.  The  sublimation  is  completed  in  about  three  hour^ : 
during  the  process  the  drums  are  constantly  irrigated  with  col  i 
water.  Upon  opening  them  a  thin  cake  of  camphor  is  fouii'i 
lining  the  sides  and  top ;  it  is  at  once  removed  and  thrown  int'' 
cold  water.    Camphor  sublimed  in  this  way  is  not  stored,  but 
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distributed  at  once  to  tlie  shopkeepers  before  it  lias  time  to  lose 
weight  by  drying.    It  is  sold  at  the  same  price  as  the  crude 
nicle,  the  refiner's  profit  being  derived  from  the  introduction 
■t  water.    Experiments  by  Clautrian  [Benchte,  xxiv.,  2612) 
have  proved  that  camphor  possesses  considerable  hygroscopic 
properties  which  are  not  shared  by  thymol.    40  grains  of  cam- 
phor will  absorb  '054  gram  of  water  from  air  saturated  with 
iiqueous  vapour  at  16°C.    The  absorption  oE  moisture  by  cam- 
ihor  would  appear  to  be  a  purely  physical  phenomenon.  Both 
liina  and  Japan  crude  camphor  is  imported  into  Bombay, 
it  the  latter  is  preferred,  as  it  is  cleaner.    Prom  Japan  is 
also  imported  refined  camphor  in  large  square  cakes  an  inch 
and  a  half  thick,  with  a  hole  in  the  centre ;  it  is  nearly  equal 
1   quality    to   that    refined  in  Europe.    The    method  of 
itaiuing  crude  camphor  in  Japan  will  be  found  fully  described  " 
H.  Oishi  in  the  Journ.  Soc.  Chcni  IiicL,  1884,  p.  353,  Cam- 
;or  is  largely  used  in  India  in  performing  the  drti  (^Tf^cfr),  a 
remony  performed  in  adoration  of  some  god  by  waving,  in  a 
cle  before  the  image,  a  platter  containing  a  five-wicked  burn- 
'-^  lamp,  flour,  and  incense  ;  the  lamp  being  fed  with  camj)hor. 
The  same  rite,  only  substituting  a  bridegroom  for  the  idol,  is 
lied  aria,  and  is  performed  on  the  arrival  of  the  bridegroom 
the  house  of  the  bride.    In  Sanskrit  this  light  is  called 
ifrrit^(aratrika). 

Description. — Crude  China  camphor  is  in  small  dirty- 
\  hite  or  brown  grains,  more  or  less  moist  from  the  presence  of 
^  ater ;  it  arrives  in  tin-lined  boxes  which  hold  one  quintal. 

ade  Japan  camphor  is  also  in  grains,  which  often  adhere 
i^ether  in  masses  ;  it  is  dry  and  often  quite  free  from  dis- 
"loration  ;  sometimes  it  has  a  pinkish  tinge.  It  is  imported 
'1  double  butts. 

Refined  Japan  camphor  is  imported  in  tin-lined  cases^  wliich 
'^Id  about  90  lbs.  Bombay  refined  camphor  is  in  porous  cakes 
quarter  of  an  inch  thick,  and  contains  much  water.  Owiug 
» the  method  of  preparation  already  described,  the  cakes  have 
"  particular  form. 
riI.-26 
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Chemical  compositmi. — Camplior,  C^°H^''0,  by  treatment  witlj 
various  reagents,  yields  a  number  of  interesting  products :  tliun, 
when  repeatedly  distilled  with  chloride  of  zinc  or  anhydrous 
phosphoric  acid,  it  is  converted  into  Cyniene  or  Cymol,  C^^H**, 
a  body  contained  in  many  essential  oils,  or  obtainable  therefrom. 
Camphor,  and  also  camphor  oil,  when  subjected  to  powerful 
oxidising  agents,  absorbs  oxygen,  passing  gradually  into 
crystaUized  Gamphonc  acid,  C^^H^^O*  or  C'H^*  (COOH)^  water 
and  carbonic  acid  being  at  the  same  time  eliminated.  Many 
essential  oils,  resins,  and  gum-resins  likewise  yield  these  acids 
when  similarly  treated.  By  means  of  less  energetic  oxidizers, 
camphor  may  be  converted  into  Oxy- camphor,  C^°H"0*,  still 
retaining  its  original  odour  and  taste.  ( Pharmacographia. )  For 
a  full  account  of  the  reactions  of  camphor  and  its  derivatives,  the 
reader  is  referred  to  Watts'  Diet,  of  Chem.,  2nd  Ed.,  Vol.  I., 
p.  669.  The  constituents  of  camphor  oil  found  up  to  the  present 
are : — 


Boiling  point. 

158°— 162° 
170° 
176° 
180° 
204° 

215°— 218° 
232° 
248° 
274° 


Constituent. 

Pinene. 

Phellandrene. 

Cineol. 

Dipentine. 

Camphor. 

Terpineol. 

Safrol. 

Eugenol. 

Sesquiterpene. 


Formula. 

CIO 

QIO  H  >6 

Q  10  H  16 
QIC  H160 

CIO  H'00  = 
C  '0  H^'O^ 
C15  H'^  * 


Tcm-ofogry.— Instances  of  poisoning  by  camphor  are  rare, 
and,  as  far  as  we  are  aware,  no  cases  have  been  reported  on 
by  Chemical  Examiners  in  India.  In  large  doses  camphor 
causes  excitement  and  delirium  with  dilated  pupils  and  some- 
times convulsions.  The  mucous  membrane  of  the  stomaci 
may  be  inflamed,  but  characteristic  lesions  appear  to  be 
absent. 

Commerce. — The  crude  camphor  of  commerce  is  largely  manu- 
factured in  Central  China,  Formosa,  and  Japan,  and  is  exported^ 
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rom  Canton  in  chests  lined  with  lead  or  tinned  iron  weighing 
■bout  1  cwt.  each,  and  from  the  Japan  ports  in  double  tubs 
vliich  contain  about  the  same  quantity.  The  imports  into 
iidia  have  an  average  annual  value  of  seven  lacs  of  rupees, 
lefiued  camphor  from  Europe  now  forms  an  important  item 
u  these  imports,  and  some  years  ago  refined  camphor  was 
ilso  imported  from  J apan,  but  lately  it  has  disappeared  from 
he  market.  The  price  of  camphor  in  India  is  now  regulated 
)x  the  European  market^  and  of  late  has  been  extremely 
variable. 

CINNAMOMUM  CASSIA,  Bhme. 

Fig. — Bentl.  and  Trim.,  t.  223.  China  ciunamon,  Cassia 
Eng.),  Cannelle  de  Chine  {Fr.). 

Hab. — China.    The  bark  and  essential  oil. 

Vernacular. — Darchim  [Hind.),  Dalchini  [Bcncj.,  Mar.,  Guz.), 
uavanga-pattai  [Tarn.,  Tel.,  Mai.),  Lavanga-patte  (Can.). 

History,  Uses,  &C. — Cinnamon  and  Cassia  are  men- 
■ioned  as  precious  odoriferous  substances  in  the;  Mosaic  writ- 
};ag8  and  by  Theophrastus  and  many  other  writers  of  antiquity, 
rhe  Greek  names  niwaiiit^iov  and  KaaLa  or  Kaa-a-ia  are  derived  from  the 
hcenician,  and  are  the  same  as  those  used  by  the  Hebrews. 
?Tom  Galen  we  learn  that  these  two  spices  were  of  a  similar 
mature,  but  that  cassia  was  inferior  to  cinnamon.  It  is  im- 
oossible  to  say  for  certain  what  these  substances  were,  but  it 
eems  probable  that  Kiwaiiaixov  was  Chinese  cassia,  and  f  ao-'«  the 
Dark  of  the  Indian  cinnamon  trees.  Dioscorides  describes 
reveral  varieties  of  cinnamon  and  cassia,  and  we  know  that 
feveral  very  distinct  varieties  of  Cinnamon  bark  are  still  sold  in 
tndian  bazars.  That  Ceylon  cinnamon  was  not  known  to  the 
tficients  appears  to  be  certain,  as  the  sacred  books  and  old 
secords  of  Ceylon  make  no  mention  of  that  spice,  and  when  the 
»ark  began  to  be  collected  in  the  island  is  unknown.  ^  Kazwini 
the  13th  century  is  the  first  writer  who  mentions  it,  and  it 
not  cultivated  before  1770. 
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Cassia,  under  the  name  of  Kicei,  is  mentioned  in  the  earliesi 
Chinese  herbal,  said  to  have  been  written  2700  B.C.,  and  also 
in  the  Chinese  classics.  In  the  Ilei-yao-pen-tsao,  written  in  the 
8th  century,  mention  is  made  of  Tien-chu-kwei .  Tien-chu  is  the 
ancient  name  for  India.  [Pharmacograj)hia.) 

The  bark  of  several  species  of  cinnamon  growing  in  diifei  - 
ent  parts  of  India  was  known  to  the  ancient  Hindus  a- 
Tvach,  '^bark,"  Guda-tvach,  ''sweet,"  or  "sugar  bark,"" 
and  the  trees  producing  it  as  Tvak-sara,  "having  excelleni 
bark,"  and  Tvaksvadvi,  "having  sweet-bark."  The  aboriginal 
tribes  still  scrape  the  bark  from  these  trees  and  use  it  !• 
season  their  food,  and  have  j)robably  done  so  from  prehistoric 
times. 

The  Arabians,  through  whose  hands  most  of  the  cinnamon  oi 
'  the  ancients  reached  Europe,  called  the  spice  Kirfat-ed-darsini 
or  more  shortly  Kirfah  (the  bark^;«r  excellence),  and  it  is  curiou-^ 
to  observe  that  the  same  word  in  the  corrupted  formof  Kalfahi- 
still  the  commercial  name  of  Malabar  cassia  in  Bombay.  Dai- 
sini  is  the  Arabic  form  of  the  Persian  Darchini,  and  siguific- 
" China  tree,"  dar  being  an  old  Persian  name  for  a  tree;  it  i- 
therefore  probable  that  the  Arabs  first  obtained  the  spice  frciii 
the  Persians  by  the  overland  route  from  China.    The  same  namt 
is  still  current  in  India  for  Chinese  cinnamon,  whereas  tlit 
Indian  bark  is  properly  called  Taj,  a  word  derived  from  tin 
Sanskrit  Teach,  although  in  popular  language  Dalchini  and  Tai 
are  loosely  applied  to  any  kind  of  cinnamon.    Ibn  Sina  f ollo^\ - 
Dioscorides  in  his  description  of  the  different  kinds  of  cinnamo: 
[(larsini)  and  cassia,  {saliliheh),  but  later  Mahometan  writers  ai 
better  informed,  and  are  evidently  well  acquainted  with  tlv 
difference  between  Ceylon  cinnamon,  China  cassia,  and  India, 
cassia.    Haji  Zcin  (1368),  speaking  of  Darchini,  says  "the  be-' 
is  that  which  comes  from  Cejdon" ;  concerning  Salikhch,  li 
says  : — "It  is  what  they  call  cassia  and  is  the  bark  of  ; 

tree  called  Sqll,7i;  there  are  several  qualities,  the  best  is  of  • 
reddish  colour,  thick,  and  a  little  bitter  to  the  taste,  astrin.uen' 
when  broken  it  has  a  fracture  like  China  rhubarb,  it  is  in  Ion 
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folded  sticks  with  a  small  central  hollow  like  kirfah ;  that  which 
is  dark-coloured  is  bad."  Of  Kirfah  he  says,  "it  has  not  the 
.weetuess  of  China  cinnamon,  and  tastes  like  cloves."  In 
.Southern  India  cassia  is  called  clove-bark"  in  several  of  the 
.  vernaculars. 

I     The  author  of  the  Makhzan  remarks: — "From  Ceylon  to 
'pthe  Dekhan  the  quality  of  the  cinnamon  grown  gradually 
deteriorates,  the  bark  getting  thick  and  mucilaginous." 

For  the  history  of  cinnamon  and  cassia  in  Europe,  we  would 
^  refer  our  readers  to  thePJiarmacographia,  where  much  interesting 
ii  information  will  be  found. 

Cassia  and  cassia  oil  imported  from  China  are  used  medicin- 
lally  in  India  in  much  the  the  same  manner  as  they  are  in 
■.  Europe.  Ceylon  cinnamon  is  not  an  article  of  commerce 
I  in  India, 

Description. — Chinese  cassia  arrives  in  Bombay  packed  in 
obexes,  which  are  covered  with  matting.  Each  box  contains 
!  about  60  lbs.  The  bark  is  tied  up  in  bundles  with  strips  of 
I.  bamboo,  which  weigh  about  1  lb.  each.     The  greater  portion 

of  each  bundle  consists  of  single  quills  of  a  light-brown  colour, 
'  with  here  and  there  portions  of  the  external  bark  still  attached ; 

in  the  centre  of  the  bundle  is  small  collection  of  fragments 
;  of  bark  and  rubbish.    Cassia  bark  is  thicker  than  true  cinnamon, 

but  has  a  similar  taste  and  odour. 

Microscopic  structure. — Externally  the  bark  is  furnished  with 
a  subcrous  layer.  Within  this  is  a  parenchymatous  portion  in 
which  may  be  seen  an  irregular  zone  of  stony  cells.  The 
remainder  is  mostly  composed  of  liber,  in  which  are  situated 
'numerous  large  cells  which  contain  the  essential  oil.  Latici- 
■ferous  vessels  containing  a  gummy  substance  are  also  present 
in  the  paren chyme. 

Chinese  cassia  oil  is  imported  in  tins,  which  contain 
'Catties  each  ;  it  has  a  similar  odour  and  colour  to  oil  of  cinnamon, 
but  is  less  agreeable. 

Chemical  composition —The  authors  of  the  P/iarmacographia 
remark:  "Cassia  bark  owes  its    aromatic   properties  to  an 
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essential  oil,  large  quantities  of  wtich  are  shipped  from 
Canton.  In  a  chemical  point  of  view,  no  difference  can 
be  pointed  out  between  this  oil  and  that  of  Ceylon  cinnamoiL 
The  flavour  of  cassia  oil  is  somewhat  less  agreeable,  and,  as  it 
exists  in  the  less  valuable  sorts  of  cassia,  decidedly  different  in 
aroma  from  that  of  cinnamon.  We  find  the  sp.  gr.  of  a  Chinese 
cassia  oil  to  be  1"066,  and  its  rotatory  power  in  a  column  50  mm. 
long,  only  0"1°  to  the  right,  differing  consequently  in  this 
respect  from  that  of  cinnamon  oil. 

"  If  thin  sections  of  cassia  bark  are  moistened  with  a  dilute 
solution  of  perchloride  of  iron,  the  contents  of  the  parenchy- 
matous part  of  the  whole  tissue  assume  a  dingy  brown  colour ; 
in  the  outer  layers  the  starch  granules  even  are  coloured. 
Tannic  matter  is  consequently  one  of  the  chief  constituents  of  the 
bark ;  the  very  cell-walls  are  also  imbued  with  it.  A  decoction 
of  the  bark  is  turned  blackish- green  by  a  per  salt  of  iron. 

"  If  cassia  bark  (or  Ceylon  cinnamon)  is  exhausted  by  cold 
water,  the  clear  liqmd  becomes  turbid  on  addition  of  iodine ;  the 
same  occurs  if  a  concentrated  solution  of  iodide  of  potassium  is 
added.    An  abundant  precipitate  is  produced  by  addition  of 
iodine  dissolved  in  the  potassiimi  salt.    The  colour  of  iodine 
then  disappears.    There  is  consequently  d  substance  present, 
which  unites  with  iodine;  and,  in  fact,  if  to  a  decoction  of 
cassia  or  cinnamon,  the  said  solution  of  iodine  is  added,  it  strikes 
a  bright  blue  coloration,  due  to  starch.    But  the  colour  quickl: 
disappears,  and  becomes  permanent  only  after  much  of  the  tes 
has  been  added.    We  have  not  ascertained  the  nature  of  th 
substance  that  thus  modifies  the  action  of  iodine  ;  it  can  hardly 
be  tannic  matter,  as  we  have  found  the  reaction  to  be  the  saia 
when  we  used  the  bark  that  had  been  previously  repcatedl 
treated  with  spirit  of  wine  and  then  several  times  with  boi" 
ether. 

"The  mucilage  contained  in  the  gum-cells  of  the  thinner  quUl 
of  cassia  is  easily  dissolved  by  cold  water,  and  may  be  precipi 
tated  together  with  tannin,  by  neutral  acetate  of  lead,  but  not b 
alcohol.  In  the  thicker  barks  it  aijpcars  less  soluble,  merel 
swelling  into  a  slimy  jelly." 
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Oil  of  cassia,  like  oil  of  cinnamon,   consists  cHefly  of 
namic  aldehyde,  C°H^(CH)'^COH,  together  with  a  variahle 
portion  of  hydrocarbons.    The  oil  easily  absorbs  oxygen, 
oming  thereby  coutaniinated  with  resin  and  cinnamic  acid, 
H*(CH)-COOH.    In  a  sample  examined  by  Messrs.  Schimmel, 
10  cinnamic  aldehyde  amounted  to  77-7  per  cent.,  the  distilla- 
m  residue  to  5*5  per  cent.,  and  the  cinnamic  acid  to  0*7  per 
•it.    After  one  year's  free  exposure  to  light,  warmth,  and  air, 
percentage  of  cinnamic  acid  in  this  oil  had  increased  to  8*5, 
id  of  distillation  residue  to  12'6,  whilst  the  cinnamic  aldehyde 
ul  decreased  to  68 '5,  showing  that  the  most  important  change 
1  he  oil  is  the  conversion  of  cinnamic  aldehyde  into  cinnamic 
id,  and  a  slight  increase  of  resinous  matter,  to  the  extent  of  a 
V  per  cents.,  namely,  of  one  part  of  the  7  per  cent,  increase  of 
le  residue  remaining  after  distillation  at  290°  C.    This  point 
of  importance,  as  interested  parties  have  attempted  to  explain 
10  presence  of  30  to  40  per  cent,  of  resin  in  the  commercial  oil 
-  formed  by  a  natural  process.    Messrs.  Schimmel  have  shown 
:it  in  good  samples  of  oil,  such  as  the  Ghcong  Loong  and  Yan 
•lUj  brands,  we  may  expect  to  find  from  6  to  8  per  cent,  of 
ft  distillation  residue,  and  in  adulterated  oils  from  20  to  30  or 
Q  40  per  cent,  of  a  hard  residue,  indicating  adulteration  with 
aphony.    E.  Hirschsohn  {Pharm.  Zeitsch.  f.  Buss.,  1890)  has 
posed  the  following  simple  test  for  the  oil: — If  to  a  solution 
assia  oil  in  70  per  cent.,  alcohol  in  the  proportion  of  1  :  3  is 
I'led,  drop  by  drop,  to  half  its  volume,  a  solution  (saturated  at 
temperature  of  the  room)  of  lead  acetate  in  alcohol  of  the 
nie  strength,  it  should  showno  precipitate,  otherwise  colophony 
i'  a  similar  resin  is  present.    For  further  information  on  the 
lulteration  of  this  oil,  the  reader  is  referred  to  the  Berichte  von 
ddmmel  8f  Co.,  Oct.  1890. 

Commerce,— The  annual  imports  of  Chinese  cassia  range  from 
bout  15  to  20  thousand  cwts.  in  alternate  years.  The  greater 
art  of  it  is  shipped  from  Hong-Kong  to  Bombay,  some  goes  to 
•alcutta,  and  a  very  small  quantity  to  Madras.  The  following 
*We8  show  the  imports  and  re-exports  for  1884-85  : 
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Imports. 


Presiflency  to 
wliich  imported. 

Quantity. 

Value. 

Country  from 
which  imported. 

Quantity. 

Value. 

Cwts. 

12,308 
2,226 
235 

Rs. 

2,01,944 
41,460 
4,940 

Cwts. 

Rs. 

3 

2,24,805 
23,636 

13,557 
1,212 

Total  . 

Total  

14,769 

2,48,344 

14,769 

2,48.344 

Re-exports. 

Presidency  from 
vvhicli  exported. 

Quantity. 

Value. 

CoTinti'y  to 
which  e.vported. 

Quantity. 

Valne. 

Bombay ... 
Bengal  ... 
Sind   

Total 


Cwts. 

Rs. 

Cwts.  j 

4,675 

81,114 

2,785  \ 

13 

225 

980  i 

4 

55 

Turkey  in  Asia 

715  1 

Other  countries 

212 

4,692 

81,394 

Total  

4,692  , 

Rs. 

4S,826 
17,051 
11.956 
.%561 

81,394 


—  [Dictionary  of  Econ.  Prod.  India,  Vol.  II.,  p.  323.) 

Chinese  cassia  fetclies  in  Bombay  from  3^  to  4  annas  thel 
pound.  Malabar  cassia  about  lis.  5  for  tbe  maund  of  37^  lbs.| 
Chinese  oil  sells  for  about  Rs.  2^  per  catty. 

Taj  or  Kalfah,  Indian  cassia  or  cinnamon,  is  chiefly  thel 
product  of  C.  Tamala,  and  C.  iners  and  nitiduni,  considered! 
by  some  botanists  to  be  only  coarse  forms  of  C.  ze(/lanicum\ 
Breyn.  0.  Tamala  is  a  native  of  the  tropical  and  subtropicalj 
Himalaya  from  the  Indus  to  Bhotan,  and  supplies  the  Tm 
of  the  N.-W.  Provinces,  Punjab  and  Bengal,  whilst  C.  i«f  j 
and  nitidam  supply  Southern  and  Western  India.  The  bark  j?* 
these  trees  occurs  in  flat  or  slightly  quilled  pieces,  is  thic 
than  the  Chinese  bark  and  of  a  deeper  colour  ;  it  has  a  strol 
cinnamon  odour  and  taste,  but  is  deficient  in  sweetness.  Itj 
now  often  sent  into  the  market,  tied  up  in  bundles,  to  imitai! 
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China  cassia,  the  outer  layer  of  the  bark  having  been  to  a  great 
extent  removed  ;  this  is  probably  prepared  for  exportation  as 
cassia  lic/nea.  Some  trees  of  cassia  lignea  are  cultivated  by  the 
Madras  Forest  Department  in  the  Wynaad.  Indian  cassia  may 
readily  be  distinguished  from  the  China  bark  by  its  yielding 
a  glairy  mucilage  when  infused  in  cold  water,  which  gives 
1  ropy  precipitate  with  corrosive  sublimate  and  neutral  acetate 
of  lead,  but  not  with  alcohol. 
No  oil  is  distilled  from  these  barks  in  India. 

Tajpat  or  Tamalpatra,  and  in  Southern  India  only 
ralisha-pattiri,  is  the  leaf  of  tbe  species  of  Ginnamomum, 
dready  mentioned  as  yielding  Taj  or  Indian  cinnamon.  The 
Ivug  is  the  Tamdli  of  the  Raja  Nirghanta,  and  is  considered  to 
)e  hot  and  light,  and  useful  for  tbe  expulsion  of  phlegmatic 
■nd  rheumatic  humors ;  it  is  prescribed  in  flatulence  and 
yspepsia. 

Cinnamon  leaves  are  the  Sazaj-i-Hindi  of  the  Indian 
lahometans,  and  are  much  used  both  as  a  condiment  and 
ledicine  in  India.  The  author  of  the  Makhzan  describes  them 
s  yellowish,  coriaceous,  ovate-lanceolate  leaves,  with  five  nerves 
xtending  from  the  base  to  the  apex,  and  says  that  they  are 
reduced  by  a  large  tree  growing  in  tbe  mountains  of  Sylhet, 
he  bark  of  which  is  used  as  cassia.  He  considers  them  to  be 
arminative,  stimulant,  diuretic,  diaphoretic,  lactagogue  and 
eobstruent. 

Description. — The  leaves  vary  a  good  deal  in  size,  the 
rgest  are  6  inches  long  or  more,  and  1^  incb  broad,  oblong, 
Jtuse-pointed,  entire,  with  three  principal  nerves  and  two 
nailer  ones  which  are  sometimes  quite  marginal ;  the  venation 
itween  these  nerves,  which  run  from  base  to  apex  of  the  loaf, 
finely  reticulated.  The  leaves  are  of  an  olive-green  colour, 
e  upper  surface  is  polished.  They  have  a  pleasant  odour  like 
mixture  of  cloves  and  cinnamon.  Value,  Re.  1^  per  37^  lbs. 
According  to  Professor  E.Schmidt  {Chem.  Zeit.,  Sept.  26,  1891, 

1376),  the  essential  oil  of  cinnamon  leaves  consists  of  almost 
ire  eugenol,  with  a  little  terpene  and  oinnamic  aldehyde, 
111.-27 
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while  the  oil  from  the  root  also  contains  eugenol  and  terpene 
together  with  much  safrol  and  benzaldehyde.  Both  of  these 
oils,  therefore,  differ  from  the  essential  oil  from  the  bark,  which 
consists  of  cinuamic  aldehyde  and  terpene. 

Kala  Nagkesar. — Under  this  name  the  immature  fruit 

of  the  trees  yielding  cassia  is  imported  into  Bombay  from  China 
and  Soiithern  India. 

Kdld  Naghesar  (known  in  Europe  as  cassia  buds)  consists  of 
a  small  brown  mucronate  berry,  the  size  of  a  grain  of  millet, 
enclosed  in  a  6-partite  calyji  half  an  inch  long,  which  is  articu- 
lated to  a  slender  pedicel ;  the  calyx  and  pedicel  are  of  the  dark- 
brown  colour  of  the  clove,  and  have  a  strong  cinnamon  odour 
and  taste.    The  properties  of  the  spice  would  appear  to  he  the  < 
same  as  those  of  cinnamon.    Two  kinds  are  found  in  the  Bom  hay 
market,  Chinese  and  Malabar  ;  they  are  used  as  a  spice  by  the 
Mahometans.    Mohideen  Sheriff  says  that  the  native  druggists 
in  Madras  substitute  cassia  buds   for  Nagkesar-ke-pkul,  the 
flowers  of  Mesua  ferrea  and  Ochrocmyus  longifoUus ;  the  latter 
drugs  being  never  met  with  in  the  bazars.    For  an  account  of 
the  use  of  the  Chinese  buds  as  a  spice  in  Europe  from  the  1 4th 
century  up  to  the  present  time,  see  Fharmacograjjhia^  2nd  Ed., 
p.  633.    Hamburg  in  1876  imported  1,324  cwts.  \0p.  cit.) 

Pishin-puttai  (Gum-bark).    Several  mucilaginous  harkj= 
are  sold  and  used  under  this  name  in  Southern  India.  Mohideen 
Sheriff  refers  the  Madras  drug  to  Tetranthera  Roxhurglni  (see 
next  article).    A  specimen  supplied  by  Dr,  Mootoosawmy  from 
Tanjore  had  a  very  pleasant  and  lasting  aroma,  and  appeared  to  . 
belong)  to  an  arboreous  cinnamon,     It  is  used  for  its  muci-  j 
laginous  and  demulcent  properties  in  medicine,  and  also  by  j 
Mahomedan  perfumers  for  making  incense  or  flavouring-sticks 
( "  Samburany-vathe  " )   from  the  powdered  bark.    We  have 
also  received  three  other  drugs  of  this  name  from  Travancore. 
One  was  a  thick  red  fibrous  bark  like  that  of  a  Litssea,  and  was 
an  article  of  trade  among  sugar  and  jagary  makers  on  the 
Western  Coast.    The  second  was  a  lighter  coloured  bark  ant 
quite  free  from  odour  and  taste ;  this  was  recognised  as  Ky^ 
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'iilycina.  The  third  sample  was  sent  by  the  Conservator  of 
Forests  for  Travancore,  who  supposed  it  to  be  from  a  species  of 
Cordia.  It  was  light  coloured,  very  fibrous  and  free  from  odour 
md  taste,  and  is  used  in  native  medicine  in  the  State  under  its 
Malj^alim  name  avi-thoU.  Mucilaginous  barks  are  largely  em- 
ployed in  India  by  arrack  makers  in  regulating  the  fermentation 
of  toddy  and  pi'ecipitating  albuminous  matters. 

The  Tanjore  pishin-puttai  gave  no  reaction  indicating  the 
presence  of  an  alkaloid,  but  the  red  bark  from  Travancore  gave 
marked  reactions  for  laurotetanine. 

LITS^A  SEBIFERA,  Pen. 

Yig.—Bot  Reg.,  t.  893  ;  Boxh.  Cor.  PL  ii.,  t.  147.  Syn. : 
Tetmnthera  laiirifolia,  Jacq. 

Hab. — Throughout  the  hotter  parts  of  India.    The  bark. 

Vernacular. — Maida-lakri  {Hind.),  Mushaippe-yetti,  Maida- 
akti  Naramamidi,  Meda  {Tel.),  Kukur-chita  {Beny.), 

Meda-lakadi  {Mar.),  Maeda-lakari  (Ouz.). 

History,  Uses,  &C. — We  have  been  unable  to  trace 
he  history  of  the  use  of  this  bark  as  a  medicine.  It  is  one  of 
he  best  known  and  most  popular  of  native  drugs,  being  used 
Qternally,  on  account  of  its  demulcent  properties,  in  diarrhoea 
ad  dysentery,  and  externally  as  an  emollient  application  to 
n-uises,  &c.  Maida-lakri,  as  far  as  we  know,  is  not  men- 
ioned  by  Sanskrit  writers,  but  from  the  vernacular .  names  it 
')uld  appear  to  be  used  as  a  substitute  for  the  Meda  of  the 
ncient  Hindu  physicians,  one  of  the  Ashtavarcja,  and  unknown 
'  the  modern  Hindus.  In  Bengal  Asmgaiidha  is  used.  In 
lahoraetan  works  it  is  briefly  noticed  under  the  names  of 
hfjhath-i- Hindi  and  KHz.  The  author  of  the  Makhzan-el- 
Uwii/a  states  that  it  has  the  same  essential  properties  as 
laghath,  being  resolvent,  astringent,  and  a  nervine  tonic  useful 
^  paralysis.  It  would  appear  then  to  have  been  adopted  by 
lahoraetan  physicians  in  India  as  a  substitute  for  an  Arabian 
■-ug  called  Maghath,  the  botanical  source  of  which  is  uncertain. 
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L.  sebi/era  is  called  Miri  by  the  Maratha  peasantry,  from  the 
resemblance  of  its  globular  fruit  to  a  corn  of  black  pepper. 
The  seed  is  oily  and  yields  a  solid  white  fat.  The  leaves  have 
a  pleasant  odour  of  cinnamon. 

Description. — 'The  bark  varies  in  thickness  from  to 
■^■Q  of  an  inch  ;  externally  it  has  several  layers  of  whitish, 
scabrous,  corky  tissue,  the  remaining  portion  is  of  a  chocolate 
brown  colour.  "^Phe  odour  is  feebly  balsamic;  when  placed  in 
water  it  affords  a  large  quantity  of  bland  mucilage,  having  a 
faint  agreeable  aroma.  If  the  bark  is  old,  the  aroma  disappears, 
but  the  mucilaginous  qualities  remain  unimpaired. 

The  parenchyma,  which  is  chiefly  composed  of  mucilage  cells, 
contains  abundance  of  reddish-brown  colouring  matter.  There 
is  a  zone  of  stony  cells,  but  no  distinctive  characteristics. 

Chemical  composition, — This  bark,  an  authentic  specimen  of 
which  was  8uj)plied  by  Mr.  Hollingsworth  of  the  Madras  Medi- 
cal College,  gave,  on  an  air-dried  sample,  4*6  per  cent,  of  ash, 
and  14"2  per  cent,  of  alcoholic  extract,  affording  very  strong 
reactions  with  alkaloidal  tests.  On  separating  the  alkaloid  it 
was  found  to  agree  with  the  characters  of  Laurotetanine,  an 
alkaloid  which  has  been  discovered  by  M.  Greshoff  in  three 
species  of  Litssea  in  J ava,  and  in  several  other  plants  of 
the  natural  order  Laurineas.  Laurotetanine  is  crystalline,  and 
has  a  strong  tetanic  action  on  animals ;  it  is  sparingly  soluble 
in  ether,  more  readily  in  chloroform.  It  is  precipitated 
by  sodium  carbonate  from  solutions  of  its  salts,  but  readily 
redissolves  in  an  excess  of  potash  or  soda,  and  is  precipitated 
by  the  usual  alkaloidal  reagents.  It  gives  a  dark  indigo-blue 
coloration  with  Erdmann's  reagent,  a  pale  rose-red  with  pure^ 
sulphuric  acid,  and  a  reddish-brown  with  nitric  acid.  AJ 
base,  which  seems  to  be  identical  with  laurotetanine,  is  also! 
found  in  the  varieties  of  Tetmnthera,  Notop/icebe,  Aperulai 
Actinodaphne  and  Illigera  pulchra.  It  is  also  possible  tha^ 
Laurotetanine  is  the  alkaloid  discovered  in  1886  by  Eijkmaaj 
in  Eaasia  squarrosa,  Z.  et  M.  {Meded.  nit  S'La»d^  Pla7itentuiffi 
vii.,  p.  77-101.)  I 
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Commerce. — The  bark  is  largely  collected  in  the  Central 
Provinces,  and  comes  to  market  in  large  half  quills  from  one 
to  two  feet  in  length  and  two  to  three  inches  in  diameter.  As 
met  with  in  the  retail  shops,  it  is  generally  broken  into  small 
pieces  a  few  inches  in  length.  Value,  Es.  6  per  maund  of 
41  pounds. 

Litssea  Stocksii,  Sook.f.,  in  Marathi  Fisi,  is  a  tree  of 
the  hilly  districts  of  the  Concan  and  Canara ;  when  in  fruit 
its  scarlet  berries  make  it  a  conspicuous  object.  A  cold  infusion 
of  the  leaves  is  mucilaginous,  and  is  used  in  irritation  of  the 
bladder  and  urethra.  The  oil  of  the  seeds,  Pisa-taila,  is  used 
as  an  application  to  sprains  and  itch. 

Description. — Leaves  4  to  6  inches,  penninerved,  coria- 
ceous, oblong-lanceolate  or  oblanceolate,  rarely  obovoid  acute 
or  acuminate,  glaucous  beneath,  greenish  above  with  impressed 
nerves,  petiole  ^  to  ^  inch.  Berries  apiculate,  scarlet,  about 
the  size  and  shape  of  a  small  acorn,  pulp  yellow,  seed  brown, 
polished,  oblong,  testa  thin,  brittle ;  kernel  oily,  white,  the  cut 
-urface  turning  red  on  exposure  to  the  air  ;  taste  aromatic, 
pungent  like  cubebs ;  the  expressed  oil  solidifies  into  a  white 
^olid  fat ;  as  prepared  by  the  natives  it  has  a  reddish  colour, 

tue  to  admixture  of  resinous  matter.    The  bark  and  leaves  are 
mucilaginous  and  not  aromatic. 
Chemical  cotnposUion. — The  dried  and  powdered  red  fruits  of 

uis  tree  yielded  to  ether  31'6  per  cent,  of  extract  consisting 
mainly  of  crystalline   fats.     Petroleum  ether  separated  this 

xtract  into  a  soluble  fatty  portion,  and  an  insoluble  neutral 
reddish  resin.  The  petroleum  ether  solution  left  on  eva- 
poration some  fatty  acids    melting  at   39°  and  solidifying 

t  35°,   but  which,    on  cry  still  ization  from  boiling  alcohol 

nd  pressure  between  filtering  paper,  afforded  some  purely 
^vhite  crystals  melting  at  42-5.  The  fatty  acids  would 
appear  to  consist  of  lauric  acid  with  a  small  admixture  of 
"■jleic  acid. 

The  resin  in  the  fruits  was  associated  with  a  volatile  oil  to 
^hich  the  fragrance  is  due.    The  alkaloid  detected  in  the 
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spirituous  and  the  watery  extracts  of  the  drug  had  the  reactions 
of  laiirotetanine.  The  dried  fruits  left  after  ignition  4*77  per 
cent,  of  mineral  matter. 

LAURUS  NOBILIS,  Linn. 

Fig. — Be,ntl.  cmd  Trim.,  t.  221.  Laurel  Bay  {Eng.)^ 
Laurier  {Fr.). 

PJab. — Southern  Europe,    The  berries. 

Vernacular. — Hab-el-ghar  [Ind.  Bazars). 

History,  Uses,  &C. — Bay  berries  were  introduced  into 
India  by  the  Mahometans,  and  are  still  kept  by  their  druggists 
in  all  the  larger  towns.  The  Bay  or  Noble  laurel  is  the  Daphne 
(5a(^i/;j)  of  Dioscorides,  which  he  describes  as  hot,  demulcent, 
astrin  gent  and  stomachic,  and  recommends  the  berries  in  i>ff'unt 
and  chest  affections,  and  as  a  stimulant  adjunct  to  wine  and 
ointments.  This  shrub  was  held  in  great  esteem  b}'  the 
ancients,  who  relate  that  the  nymph  Daphne,  when  pursued  by 
Apollo,  and  on  the  point  of  being  overtaken  by  the  god,  prayed 
for  aid,  and  was  changed  into  a  Bay  tree.  Prof.  Max  Miiller 
compares  this  Greek  myth  to  the  Vedic  myth  of  Urvasi  and 
Pururavas.  The  Bay  was  also  used  in  conjuration  ;  the  young, 
girl,  who  had  been  forsaken  in  the  second  idyl  of  Theocritos, 
gays : — 

AeX^iy  i'/jL  dvlaaev.     eyco  S'  fVi  AeX^tfii  8a<f}vav 
AWo).        a>s  aira  XaKel  /xeya,  Kairnvplcraa-a, 
J^rj^anlvas  a(p6rj,  Kov8e  (nro86v  f'i'8o/x6S  avTas, 
OvTo)  rot  Koi  AeA0ts  tVt  (pXoyi  (rapK  dfiaBvvoi. 

The  priestesses  of  Apollo  consulted  the  tree  and  ate  of  its 
leaves  before  delivering  the  oracles  at  Delphi,  Hesiod  tells  va 
that  the  muses  held  branches  of  it  in  their  hands,  and  poets 
are  still  nominally  crowned  Avith  a  laurel  M'reath,  It  was  also 
an  emblem  of  victory,  and  was  used  by  the  Eomans  in  many  of 
their  ceremonies. 

Oil  of  Bay  berries,  the  8a<j!)«'Xaioi/  of  Dioscorides,  is  still  u 
in  Southern  Europe  as  a  nervine  stimulant.    A  medicinal  oil  is 
also  prepared  with  the  leaves  and  olive  oil,  which  is  much  used 
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in  the  south  of  France.  The  leaves  are  also  considered  to  be 
febrifuge,  and  are  used  in  all  European  countries  for  flavouring 
oastry.  In  America  tlie  dry  leaves  are  largely  distilled  for 
"he  essential  oil,  which,  is  used  for  the  preparation  of  Bay 
Rum,  a  favorite  hair-Tvash,  the  disinfectant  action  of  which 
!9  due  to  the  eugenol  contained  in  Bay  oil.  Bayberry  oil 
Dr  expressed  laurel  oil  is  obtained  from  botb  the  fresh  and 
Iried  berries.  The  fresb  berries  are  bruised,  boiled  in  water, 
md  pressed  in  a  sack.  The  expressed  oil  is  tben  mixed  with 
:he  decoction,  and  when  cold  the  oil  is  found  floating  on  the 
mrface.  Dried  berries  are  first  exposed  to  steam,  and  then 
subjected  to  pressure  between  heated  metallic  plates.  The  oil 
aas  a  butyraceous  consistence,  and  granular  appearance.  Its 
colour  is  greenish,  taste  bitter  and  aromatic,  with  an  odour  like 
hat  of  the  berries.  It  melts  at  86°— 95°  F.  It  is  wholly  soluble 
n  ether,  but  alcohol  only  dissolves  green  colouring  matter  and 
he  volatile  oil.  The  solubility  in  ether  affords  a  test  of  its 
Durity  ;  if  admixed  with  lard,  tbe  etbereal  solution  is  turbid  and 
iiilky.  {Brannt.) 

Description. — Bay  berries  are  oval  or  subglobular 
Irupes  about  i  to  i  an  inch  long.  When  dry,  they  are  greenish- 
olack  or  blackish-browu,  slightly  wrinkled,  and  fragile,  the 
nteguments,  including  the  reddish-brown  endocarp,  being  thin 
md  brittle.  The  loose  oval  seed  is  easily  separated  into  the 
:wo  plano-convex  brownish  cotyledons,  which  have  an  aromatic, 
jily,  and  bitter  taste. 

Chemical  composition. — The  leaves  and  fruit  contain  a  volatile 
i!-  The  volatile  oil  of  Bay  berries  is  pale  yellow,  sp.  gr. 
^■91,  it  congeals  at  a  low  temperature,  contains  oxygen, 
'nd  is  easily  soluble  in  alcohol;  it  contains  hydrocarbons, 
''°H"6,  boiling  at  171°  C.  and  250°  C,  and  four  oxygenated 
'ustituents  (Staub).  Gladstone  (1863)  had  found  eugenol, 
'lile  Bias  (1865)  could  not  detect  this,  but  proved  the 
rcsence  of  a  little  lauric  acid.  Bley  (1834)  obtained 
'■om  old  berries  -22  per  cent,  of  volatile  oil.  The  seeds 
'■^ntain,   according  to  Bonastre  (1824),  about  20  per  cent. 
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of  fat,  2  per  cent,  of  volatile  oil,  and  1-5  per  cent,  of 
resin.  The  expressed  fat  was  analysed  by  A.  Staub  (1879), 
wbo  determined,  besides  volatile  oil  and  cblorophyll,  the 
presence  of  a  little  acetic  acid  and  tbe  glycerides  of  oleic, 
linoleic,  lauric,  myristic,  palmitic,  and  stearic  acids.  Laurie  acid, 
C'^K'^O-,  discovered  by  Marsson  (1842),  has  been  found  in 
many  vegetable  and  a  few  animal  fats  ;  it  melts  at  43  "5°  C,  and 
volatilizes  with  the  vapours  of  boiling  water  (Goergey,  1848). 
Schmidt  and  Roemer  found  little  free  acid  in  the  freshly- 
expressed  oil,  but  the  fruit  contained  2  to  3  per  cent,  of  fatty 
acids.    {National  Disp.) 

Cassytha  filiformis,  Linn.,  Eheede,  Eort.  Mai.  vii., 
t.  44 ;  A'kasvel  {Mar.),  Amarbeli  {Hind.),  A'kasavalli  (Sa?js.),i3 
a  common  parasite  on  bushes  ;  it  consists  of  a  tangled  mass  of 
tough  dark-green  stems,  branched,  marked  longitudinally  with 
delicate  pale  green  lines,  the  largest  are  the  size  of  a  crow-quill; 
the  branches  are  provided  with  small  round  suckers,  like  those 
of  the  common  dodder.  Sections  of  the  stem  show  a  strong 
fibre -vascular  layer  and  loose  central  pith.  The  fruit  is 
globular,  of  the  size  of  a  pea,  and  surmounted  by  the  remains 
of  the  sej)als ;  on  removing  the  outer  envelope,  which  is  tough, 
an  inner  envelope  is  exposed,  which  consists  of  two  layers,  the 
outer  cartilaginous,  the  inner  fleshy  and  lined  with  white 
hairs,  each  containing  a  delicate  spiml  filament ;  Avithin  this 
central  cavity  is  a  third  delicate  membranous  envelope  covered 
with  hairs,  of  a  similar  description,  and  containing  the  ovule. 
The  whole  plant  is  used  in  native  practice  as  an  altera- 
tive in  bilious  affections  and  for  piles.  In  Southern  Africa 
it  is  said  to  be  used  for  washing  the  head,  destroying 
vermin,  and  making  the  hair  grow.  In  Seneganibia  it  is 
employed  in  urethritis,  and  in  Cochin-China  as  an  anti- 
syphilitic. 

Chemical  composition. — M.  Greshoff  has  detected  an  alkaloid 
in  this  plant,  having  the  following  colour  reactions :  sulphuric 
acid  faint  red,  Erdmann's  reagent  (sulphuric  acid  mixed 
with   a   little   nitric    acid)    blue,    nitric    acid  red-brown, 
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lohde's  reagent  dirty  blue.  Dr.  Greshoff  believes  that  on 
closer  investigation  of  this  alkaloid,  it  will  be  found  to 
3    identical   with    laurotetanine    (described    under  Litscea 
'ifera. 

THYMELiEACE^. 

AQUILARIA  AGALLOCHA,  Bo.rb. 

Fig. — Hoxb.  Coleb.  in  Trans.  Linn.  Soc.  xxi:,  t.  21  ; 
oyle  III,  t  36,/.  1. 

Hab. — Eastern  Himalaya,  Bhotan,  Assam,  Khasia  Mts., 
Ihet  and  Tippera  Hills,  Martaban  Hills. 

AQUILARIA  MALACCENSIS,  Lamh 

Fig. — Lanik.  III.,  t.  356;  Cav.  Diss,  vii.,  2^.224;  Humph, 
mh.  a.,  t,  10. 

Hab. — Malacca,   Malay  Islands.    Eagle   or  Aloe  wood 
Bois  de  Calambac  (Fr.). 

Vernacular. — Agar,  Agaru  (Indian  Bazars). 
]  History,  Uses,  &C. — The  use  of  this  precious  wood  as 
«perfume  and  medicine  is  of  great  antiquity.  Together  with 
tyrrh,  cassia,  and  other  products  of  the  East,  it  is  mentioned 
t  the  sacred  writings  of  the  Jews  {Num.  24,  6  ;  Psalm.  45,  8  ; 
>''ov.  7, 17;  Cantic.  4, 14)  under  the  name  of  Ahalot  or  Ahalim. 
I  is  the  aydWoxou  of  the  ancient  Grreeks,  which  is  described  by 
»io3Corides  as  a  wood  brought  from  India  and  Arabia.  Later 
titers,  from  Aetius'  time,  call  it  $vXd\ori  or  "aloe  wood,"  the 
ttme  by  which  it  is  still  known  in  Europe.  The  same  sub- 
rance  is  the  Agaru  of  the  Hindus,  the  Garu  of  the  Malays,  and 
•e  Chin-heang  of  the  Chinese.  In  Sanskrit  medical  works  it 
lars  the  synonyms  of  Rdjilrha  "worthy  of  a  prince,"  Visva- 
"^Pa  "taking  all  forms/'  Krimi-ja  "produced  by  worms, '| 
irimi-jagdha,  Anarya-ja  "produced  in  a  non-Aryan  country," 
wnaka  "golden,"  Kaliya  "black,"  &c.,  and  is  described  as  hot, 
nr.— 28 
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liglit,  and  cholag-ogue  ;  removing  diseases  of  the  ear,  nose  and 
eyes.  In  native  practice  Agar  is  used  as  a  deobstruent,  stimu- 
lant, carminative,  and  tonic  ;  it  is  said  to  relieve  the  pain  in 
gout,  and  to  check  vomiting.  Susruta  directs  Aguru,  Guggula,* 
Sarjarasa,  f  Vacha,  +  white  mustard,  Nim  leaves  and  salt  to 
be  made  into  a  paste  with  gh(  to  form  an  anodyne  fumigation 
for  surgical  wounds,  called  in  Sanskrit  VedanurakHliogJinair- 
(Jhupaih.  As  aloe  wood  bears  the  Sanskrit  name  of  Anarya-ja, 
it  is  probable  that  it  was  used  by  the  aborigines  of  Eastern  Asia 
before  it  became  known  to  the  Hindus,  but  that  at  a  very 
early  date  it  was  carried  overland  to  Central  Asia  and  Por-i  : 
and  from  thence  reached  Arabia  and  Europe. 

The  early  Arab  travellers  appear  to  have  collected  a  good 
deal  of  information  concerning  the  commerce  and  sources  of 
supply  of  the  wood. 

Yohanna-bin-Serapion  mentions  four  kinds,  Hindi,  Mandali, 
Sinfi  and  Kamari,  and  Ibn  Sina  in  the  10th  century  has 
the  following  account  of  it : — "  The  best  is  called  Mandali  from 
the  more  central  parts  of  India  ;  next  is  the  Indian  [or  Hill 
aloe  wood,  which  has  the  advantage  over  Mandali  of  preserving 
clothes  from  lice.  Some  say  that  Mandali  and  Indian  alot- 
wood  are  the  same.  One  of  the  best  kinds  is  Saniandun 
from  Sofala  in  India;  again  there  is  the  Kamari  and  the 
Samfi  from  the  same  parts,  and  there  is  Kahili,  and  Kism/in 
which  is  moist  and  sweet;  and  the  worst  kinds  are  Mah'n, 
Kamtdi,  Mahatai,  Luwathi,  or  Rnhatuthi.  Mandali  is  the 
best ;  then  Samanddri,  of  a  grey  colour,  fat  and  oily,  hcavv, 
Avithout  any  white  streaks,  and  which  burns  slowly.  Sonn 
consider  black  aloe  wood  better  than  grey,  and  the  best  black  i> 
the  Kamari,  without  white  streaks,  fat  and  oily,  which  burn> 
slowly.  In  short,  the  best  aloe  wood  is  black,  hard,  and  heavy, 
sinks  in  water,  is  not  fibrous  when  powdered  ;  that  which  doc>  ^ 
not  sink  is  bad.  The  tree  is  said  to  be  buried  to  promote  the  i 
formation  of  aloe  wood."   The  Arabian  travellers  give  much  tbi 

•  Resin  of  Boswellia  serrafca.  [ 
t  Resin  of  Shoroa  robusta. 
J:  Acorus  Calamus. 
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ctme  names  to  different  kinds  of  the  wood.  Ibn  Biituta  speaks 
f  Kamari  as  soft,  like  wax.    xibu  Zaid  calls  it  Kamaruni,  and"" 

ys  it  is  the  best  kind.  Abulfeda  states  that  it  conies  from  the 
I.tmariin  Mountains.  Kakuli  is  said  to  derive  its  name  from 
Cfikaleh  in  Java.  The  epithets  Mawardi,  Saimuri  and  Jawi 
re  also  applied  by  some  writers  to  aloe  wood.  As  regards  the 
lentificatiou  of  these  localities,  we  would  remark  that  8ainfi  is 
robably  derived  from  Champa,  a  province  in  Cambodia  ; 
[andali,  from  Mount  Mandar  or  Mandal,  south  of  the  modern 
>\yn  of  Bhagalpur  in  Bengal ;  Kamari  or  Kamaruni,  from 

araarun,  the  Arab  name  for  Cape  Coinorin  ;  Saimuri,  from 
aimur  or  Samar,  an  island  in  the  Eastern  Archipelago  ;  Halai 
lay  possibly  be  derived  from  the  Hala  Mountains  between  Sind 

d  Beluchistan,  as  Abu  Zaid  says  that  the  best  aloe  wood  is 
•i3ught  for  sale  by  Multanis. 

Haji  Zein-el-Attar  (1368)  calls  aloe  wood  Ood-el-jaj,  and  in 

rsian,  Ood  and  Balanjuj.  After  translating  Ibn  Sina's 
tide  on  Ood,  he  gives  his  own  opinion  in  the  following  terms  : 
The  author  of  this  work  [Ikhtiarat-i-hadiaa)  says  the  best  is 
lied  Kalamhak  (t-^*!^),  and  comes  from  the  port  of  Jena,  which 
ten  days'  sail  from  Java;  it  is  sold  for  its  weight  in  gold ;  you 
mid  think  it  odourless,  but  when  warmed  in  the  hand  it  has  a 
ry  sweet  persistent  odour  ;  when  burnt,  the  odour  is  uniformly 
pet  until  the  wood  is  consumed.    Next  is   Mandali  and 

nianduri,  both  from  Sofala  in  India,  the  best  of  these  is  of  a 
!den  colour  and  heavy.    Klilmli  is  like  the  Indian,  and  is 

lerally  in  large  pieces,  marked  with  black  and  yeUow  lines  ; 

a  there  is  Kamari,  golden-brown,  without  white  streaks,  it 
ines  from  Kamarim  and  Sofala  ;  then  Samfi,  from  Samp, 
is  very  hard  and  sweet ;  then  Sakali  and  Afani,  a  moist 
lid  from  China ;  then  Mantai,  Randi,  llalai,  and  Lanfi,  all 

about  equal  value.  And  in  Manta  there  is  a  tribe  who  call 
wood  Ashhah,  and  it  is  of  two  kinds :  one  of  these  is  in 
ige  pieces  weighing  from  5  to  50  maunds,  without  much 
•>ur,  and  used  for  making  combs,  knife  handles,  &c. 
Mir  Muhammad  Husain  (1770)  writes:— "  Ood,  in  Hindi 
^^r,  is  the  wood  of  a  tree  which  grows  in  the  .Famtiya  hills 
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near  Sylhet,  a  dependency  of  the  Subah  of  Bengal,  situated 
towards  the  north-east  of  Bengal  Proper.  The  tree  is  also  found 
in  the  islands  to  the  south  of  Bengals  situated  north  of  the 
Equator,  and  in  thfe  Chatian  islands  belonging  to  the  town  ot 
Nawaka,  near  the  boundaries  of  China.  The  tree  is  very  large, 
the  stem  and  branches  generally  crooked,  the  wood  soft.  From 
the  wood  are  manufactured  walking  sticks,  cups,  and  other 
vessels ;  it  is  liable  to  decay,  and  the  diseased  part  then 
becomes  infiltrated  with  an  odoriferous  secretion.  In  order  to 
expedite  this  change  it  is  often  buried  in  wet  ground.  Parts 
which  have  undergone  the  change  above  mentioned  become  oily, 
heavy,  and  black.  They  are  cut  out  and  tested  by  being  thrown 
into  water  ;  those  which  sink  are  called  Gharki,  those  which 
partly  sink  Nim  Gliarki,  or  Samaleh-i-aala,  and  those  which 
float  Samdleh ;  the  last  kind  is  much  the  most  common.  Gharki 
is  of  a  black  colour,  and  the  other  qualities  dark  and  light- 
brown." 

The  best  kind  for  medicinal  use  is  Gharki  Ood  from  Sylhet ; 
it  should  be  bitter,  odoriferous,  oily  and  a  little  astringent; 
other  kinds  are  considered  inferior.  In  most  receipts  raw  Ood 
(Ood-i-kham)  is  enjoined  to  be  used  to  prevent  the  use  of  wood 
from  which  the  oil  has  been  abstracted  by  crushing  and  mace- 
ration in  water,  or  by  crushing  and  admixture  with  almonds, 
which  are  afterwards  expressed.*  This  precaution  is  the  more 
necessary  as  Ood  shavings  are  an  article  of  commerce  in  India 
under  the  name  of  Ohura  agar  ;  they  are  often  adulterated  with 
chips  of  Sandalwood,  or  Taggar,  an  odoriferous  wood^  commoli 
in  India. 

Humphius  describes  two  kinds  of  true,  and  two  of  false,  aloe 
wood  ;  the  first  kind  of  true  aloe  wood,  he  says,  is  called  Kilam 
or  Ho-Kilam  by  the  Chinese,  and  Calambac  by  the  Malays,  and 
is  produced  by  a  tree  gi-owiug  in  the  provinces  of  Champa  and 
Coinam,  and  in  Cochin- China.  This  tree  has  been  described  by 
Loureiro  under  the  name  of  AloexyJon  Agnllochim.  The  second 
kind,  called  Garo,  is  the  product  of  Aquilaria  malaxicensk,  Lanik'i 
*  Nicolftus  M}-rei)sicuH  prescribes  Agallochum  crndum. 
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,  hich  he  figures.  This  is  the  Chin-heang  of  the  Vun-tsaou- 
ang-muh  or  great  Chinese   Herbal,    (See  Ranhury  Science 

ipers,  p.  263.)   His  two  kinds  of  false  aloe  wood  he  attributes 

Michelia  Champaca  and  Excoecaria  Agallocha. 

Roxburgh  and  other  botanists  have  examined  the  Aquilaria 
[\  Sylhet,  and  recently  an  Aquilaria  has  been  ascertained  to  be 

^  tree  which  produces  aloe  wood  in  the  islands  of  the  Mergui 
Archipelago,  Gramble  says  that  Alcyau  (the  Burmese  name 
or  aloe  wood)  is  the  most  important  produce  of  the  forests  of 
>outh  Tenasserim  and  the  Mergui  Archipelago.  It  is  found  in 
ragraents  of  various  shapes  and  sizes  in  the  centre  of  the  tree, 
ud  usually,  if  not  always,  where  some  former  injury  has  been 
eceived." 

Aloe  wood  is  used  throughout  the  East  as  an  incense  and  as 
perfume,  and  was  formerly  used  as  a  medicine  in  Europe 

or  the   same   diseases  for  which  it  is  still  prescribed  in 

udia. 

Collection. — In  Sylhet,  the  collection  of  aloe  wood  is  a  preca- 
ious  and  tedious  business ;  those  engaged  in  it  proceed  some 
lays'  journey  into  the  hilly  districts,  where  they  fell  any  trees 
hey  may  find,  young  or  old,  and  then,  on  the  spot,  search  them 
or  the  Agar,  as  the  valued  wood  is  called.  This  is  done  by 
hopping  off  the  bark,  and  into  the  wood,  until  they  observe  dark 
oloured  veins,  indicating  the  proximity  of  wood  of  valuable 
luality,  which  generally  extends  but  a  short  distance  from  the 
(^ntre  of  a  trunk  or  branch.    In  this  manner  a  whole  tree  is 

(rched  through,  the  collectors  carrying  away  only  such  pieces 
>  are  rich  in  odoriferous  resinous  matter.    In  some  districts  it 

customary  to  facilitate  the  extraction  of  the  resinous  wood  by 
■urying  portions  of  the  tree  in  moist  ground,  or  by  allowing 
he  entire  tree  to  remain  a  length  of  time  after  it  is  cut  down, 
he  effect  of  which  is  to  cause  decay  in  the  non-resinous  wood, 
'id  thus  render  it  easily  removable  by  an  iron  instrument. 
Vice  wood  is  sorted  by  the  collectors  into  various  qualities, 
he  finest  of  which,  called  Oharki,  is  worth  in  Sylhet  from 
'  to  8  rupees  per  pound.  {H anbury  Science  Papers.) 
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Description. — The  wood  occurs  in  irregular  pieces,  which 
vary  in  colour  from  grey  to  darlc-brown,  according  to  the  amount 
of  resiii  which  they  contain  ;  both  light-coloured  and  dark 
pieces  are  marked  with  longitudinal  veins  of  a  darker  colour. 
The  best  pieces  show  numerous  cavities  and  sinuses  produced 
by  the  cutting  away  of  wood  less  impregnated  with  resin  ;  they 
sink  in  water.  "When  a  portion  is  chewed,  it  softens  between 
the  teeth  ;  the  taste  is  bitter  and  aromatic ;  when  burnt,  it 
diffuses  an  agreeable  odour. 

Mr.  J.  Gr.  Prebble  has  kindly  furnished  us  with  the  following 
interesting  remarks  upon  the  aloe  woods  of  the  •  Bombay 
market : — "  The  true  Agar  woods  are  imported  into  Bombay,  in 
boxes  holding  about  14  cwt.,  from  Bankok,  and  usually  tm 
Singapore  or  Batavia.  Some  of  the  Parsee  dealers  in  Chinese 
silks  also  import  Agar  from  Hongkong,  in  small  rectangular 
parcels  holding  about  1  lb.  each,  and  bearing  a  yellow  label  with 
the  name  of  the  packer  in  the  Chinese  character.  This  Agar 
which  I  have  examined  is  the  Gaguli  variety  {A.  Agallocha), 
and  has  been  carefully  dressed,  and  polished  or  painted  black. 
One  or  more  false  Agars  composed  of  heavy  resinous  woods  aid 
also  imported  from  Singapore.  The  true  xigars  vary  considerably^ 
in  the  amount  of  resin  thoy  contain  ;  old  and  decayed  sampled 
consist  largely  of  resin.  A  good  specimen  yielded  to  Hanburyn 
48  per  cent,  of  matter  soluble  in  rectified  spirit.  Compact  and 
not  apparently  very  resinous  samples  of  Gaguli  and  Mawardil 
Agar,  treated  successively  with  petroleum  ether,  ether,  andl 
alcohol,  gave  : —  I 


V  oliitileoil. 

Resin  soluble 
iu  ether. 

Resin   soluble  «« 
alcohol,  insoluble 
in  ether.  _J 

5  per  cent. 
1*5  per  cent. 

13 '8  per  cent. 
]  ]"6  per  cent. 

9-4  per  cent, 
9'0  per  cent.  1 

The  volatile  oil  is  of  a  yellow  colour,  and  possesses  th< 
characteristic  odour  of  the  woods.    It  gives  a  reddish-browi 

*  Science  Papers,  page  265. 
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1  oration  witli  sulphuric  acid.  Tlie  ether  resin  is  soluble  in 
(|ueous  solution  of  potash,  with  a  reddish-brown  colour,  from 
,  liich  the  resin  is  precipitated  by  acids.  The  two  true  Ag-ars 
iaguli  and  Mawardi  are  composed  of  rather  thin- walled  wood- 
ells,  traversed  with  numerous  one- celled  rows  of  medullary 
avs  which  are  frequently  interrupted  by  large  cellular  passages 
)V  medullary  spots.  These  structures  appear  as  elongated  spots 
if  cellular  tissue  with  their  greatest  diameter  following  the 
)eriphery  of  the  stem.*  In  Mawardi  Agar  the  vessels  are 
mich  larger  and  more  numerous  than  in  Gaguli  Agar.  The 
vessels,  rays  and  cellular  passages  are  filled  with  resin.  On 

raparing  sections  of  the  stems,  \  inch  thick,  of  herbarium 
pecimens,  kindly  sent  by  Dr.  King  from  the  Calcutta  Herbarium, 
if  Aquilaria  Agallocha  and  A.  malaccemis  with  the  Agars,  it 
vas  observed  that  the  structure  of  Graguli  Agar  was  apparently 

lentical  with  that  of  A.  Agallocha^  and  I  think  there  is  little 
loubt  that  this  tree  is  the  source  of  this  variety  of  Agar. 
Mawardi  Agar  is  also  probably  derived  from  A.  niaiacccnsis. 
The  false  Agars  have  thick-walled  wood-cells,  less  numerous 

essels  than  in  the  true  Agars,  and  no  well-defined  medullary 

pots. 

**  Taggar    wood   is  a  heavy,  dark-coloured,  oily  and 
vinous  wood,  the  botanical  origin  of  which  is  unknown, 
iported  into  Bombay  from  Zanzibar.    It  sinks  in  water,  and 
s  aqueous  infusion  has  a  yellow  colour  with  a  greenish 
'iiorescence     From  Bombay  it  is  sent  to  the  large  cities  of 
^'r)rthern  India,  Delhi,  Lucknow,  &c.,  where  it  is  distilled  with 
her  ingredients  to  form  some  of  the  compound  attars,  so  much 
>teemed  by  the  natives. 

According  to  Dr.  Royle's  Catalogue,  Taggar  wood  Avas  sent 
'Om  Delhi  to  the  great  Exhibition  of  1851.  Twenty  pounds 
*'  the  ground  wood  submitted  to  distillation  with  water  during 
'iree  consecutive  days,  with  frequent  cohobation,  yielded  six 
liiid  ounces,  equivalent  to  two  per  cent,  of  a  yellowish  oil 

*  De  Ikrv,  C'nmpornfivr  Aiinfnviy  if  the  Phnnerogams  mid  Ferns, 
•'ge  192. 
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whicli  quickly  changed  to  a  reddish-brown  colour.    The  oil  ig  , 
neutral,  of  sp.  gr.  '9546,  bitter,  and  with  an  odour  resembUng,  \ 
but  distinct  from  sandal  wood  oil.    It  dissolves  in  all  propoi  • 
tions  of  alcohol,  ether,  chloroform,  benzol  and  petroleum  etht-r. 
It  dissolves  iodine  without  violent  reaction,   and  yields  iir, 
characteristic  reaction  with  sulphuric  acid,  being  only  darkened 
in  colour.    Exposed  to  the  air  in  a  thin  layer,  it  acquires  ;i 
crimson  colour.    At  a  low  temperature,  by  keeping  in  ice,  th' 
oil  remains  clear  and  free  from  any  deposit,  but  becomes  vei  \ 
thick  and  viscid,  and  develops  a  strong  greenish  fluorescen' 
which  vanishes  or  nearly  so  at  a  higher  temperature,  85°  f . 
The  finely  powdered  wood,  treated  successively  with  petroleuu! 
ether,  ether,  and  alcohol,  yielded  to  the  petroleum  ether  8'7  '/ 
per  cent,  of  a  mixture  of  volatile  oil  and  resin,  which  deposite  l 
on  the  sides  of  the  evaporating  dish  a  few  small  tabular  crystals 
On  drying  at  110  0.,  this  mixture  of  oil  and  resin  lost  volatil' 
oil  equivalent  to  5 "75  per  cent.    The  ether  extracted  a  resin, 
6*4  per  cent.,  soluble  in  aqueous  solution  of  potash,  with  a  decjj 
reddish -brown  colour  and  greenish  fluorescence,  in  solutions'! 
ammonia  and  of  carbonate  of  soda.    The  resin  is  precipitate.! 
from  these  solutions  by  acids.    Strong  sulphuric  acid  dissolvt ; 
the  resin  with  a  red  colour,  from  which  it  is  precipitated  by 
water  in  yellowish-brown  flocks.    It  is  readily  soluble  in  glaci:  i 
acetic  acid,  but  no  crystals  were  obtained  on  the  spontaneous 
evaporation.    It  is  insoluble  in  benzol  and  petroleum  ethc 
and  in  boiling  alum  solution.    The  resin  probably  contains  a . 
anthraquinone  derivative  allied  to  Emodin  and  Chrysophan 
Acid,  but  I  have  not  yet  succeeded  in  isolating  it.  Alcoli 
extracts  a  resin,  4'12  per  cent.,  insoluble  in  ether.  Tagg'i 
wood  is  valued  in  Bombay  at  about  Rs.  3  per  maund  of  28  lbs. 

Mazariyun. — The  Mezereon  of  Mahometan  physicians  i- 
described  in  their  works  upon  Materia  Medica  as  a  leaf. 

It  is  considered  by  0.  Bauhin  to  be  the  Gneorum  fricocco" 
and  is  probably  the  same  as  the  Cham<vka  of  Scribonius,  of  whu 
he  says  :  "Purgat  belle  chamoelea,  quae  herba  olivae  folia  simil"' 
habet :  quorum  quiuque  vel  sex  dare  oportet."    {Comp.  l^ti 
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puleius  Platouicus  lias  the  following  jiotice  of  it : — ""Alii  pyros 
uen,  alii  hei-ackon,  alii    bdelyram,    alii    coccon  guidion, 
Diuani    citoeaciojm,  nonnulli  oleaginem,  quidam  oleastellum 
.cant."  {Be  V-ir.  Herb.,  26.) 

Mir  Maihammad  Husain  says  there  are  tiaree  kinds,  viz., 
bite  with  large  thin  leaves,  called  Ashkhis,  yellow  with 
Uowish  thick  leaves,  smaller  than  those  -©f  the  olive,  called  in 
n  sian  Maft^barg  and  Mtisht-ru,  and  black  with  black  leaves  I 
le  white  is  to  be  preferred  as  the  lea«t  acrid  ;  but  even  the 
nes  of  this  kind  require  to  be  soaked  for  forty-eigh.t  hours  in 
iiegar,  which  should  be  several  times  changed,  to  make  them 
for  medicinal  ase.    Having  been  thus  prepared,  they  are  to 
washed  and  dried,  and  pounded  with  almond  oil.    This  pre- 
ration  may  then  be  given  in  combination  with  purgatives, 
ters  and  ai-omatios,  in  <iropsy  or  in  such  eases  as  ai-e  benefited 
liydrogogue  and  drastic  cathartica,  to  the  extent  of  24  grains, 
iilla  Ahmad  Isfabti,  in  his  TdrikJi-el-hukama.,  tells  a  story  of  a 
ipsical  patient,  who  was  cured  by  eating  locusts  which  had 
n  feeding  upon  Mezereon  leaves  ;  they  acted  as  a  hydro- 
,'ue  eathartk. 

Lasiosiphon   eriocephalus,    Dene.,    Wight  Jc, 
1859-60  ;  Jacq.  Voy.  Bot.,  t.  150,  a  native  of  the  Deecan 
uinsula  and  Cevlon,  is  a  shrub  with  leaves  like  the  willow,  and 
ininal  heads  of  flowers,  surrounded  by  an  involucre  of  oblong, 
her  hoary  leaflets.    It  is  common  on  the  hills  of  Western 
lia,  and  the  bark  is  a  powerful  vesicant,  which  has  not,  as 
as  we  are  aware,  been  mentioned  in  native  medical  works, 
peasantry  are,  however,  acquainted  with  its  properties,  and 
u  they  have  a  lean  ox  or  cow  t^  take  t©  market,  rub  the  skin 
h  a  decoction  of  the  bark,  which  causes  swelling  and  aa 
)carance  of  plumpness,  which  disappears  in  a  few  days  much 
f  he  discomfiture  of  the  purcha  ser. 

f^r.  J.  Y.  Smith,  in  his  Matheran  Hill,  Us  People,  Planta 
Animals  (p.  35),  says  "the  Enmetha  bushes  are  often 
'I  stripped  of  their  bark,  which  is  used  for  poisoning 
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The  bark  consists  of  an  outer  suberous  portion  which  is  of 
a  light-brown  colour  and  divided  by  numerous  transverse  aud 
longitudinal  fissures,  so  that  it  can  be  easily  separated,  and  of  an 
inner  layer  which  is  white,  tough,  and  silky  like  Mezereon.  TLf 
wood-cells  are  easily  separated  and  form  pretty  microscopic 
objects,  as  they  are  beautifully  transparent.    The  taste  is  aerir]. 

Chemical  composition. — The  fresh  bark  was  beaten  into  a 
paste  in  a  mortar,  and  the  mass  divided  and  placed  in  tw  i 
bottles,  one  containing  ether  and  the  other  spirit  of  wine ;  tht\ 
were  both  shaken  occasionally  and  the  mixture  allowed  to 
.macerate  for  24  hours.  The  ether  extract  was  filtered  off  and 
evaporated  at  a  very  low  temperature  until  a  thick,  greeu. 
greasy  substance  was  left.  This  was  washed  with  warm  water 
and  a  small  piece  placed  upon  the  skin  of  the  arm  and  spread 
so  as  to  cover  a  apace  the  size  of  a  rupee.  In  about  two  hour- 
irritation  of  the  skin  was  produced,  and,  on  removing  tLe 
covering  of  the  arm,  it  was  found  that  several  small  blisters  had 
formed  under  the  extract  and  extending  beyond  it.  The 
alcoholic  tincture  was  then  removed  by  filteration  and  carefully 
evaporated  at  a  gentle  heat.  The  residue  contained  verj'  Httlt 
of  the  green- coloured  resinous  matter,  but  a  large  quantity  of 
saccharine  substance,  which  was  non-crystalline.  This  extract 
was  applied  to  the  sldn  as  in  the  previous  experiment,  but  the 
application  was  followed  by  only  a  slight  reddening  due  to  the 
small  amount  of  resin  in  the  dried  extract.  The  resin  appear? 
to  be  the  source  of  the  vesicating  principle  of  the  bark.  It  has 
an  acid  reaction  in  neutral  solvents,  is  soluble  in  anuuoDia 
with  a  yellowish-brown  colour,  and  is  associated  in  the  ethereal 
extract  with  a  fatty  base  which  facilitates  its  use  as  a  blistering 
agent. 

The  roots  of  Daphne  oleoides,  Schreb.,  BoyU  III,  t-  81' 
are  used  in  Afghanistan  as  a  purgative.  Aitchison  {Flora  oj 
Euram  Valley)  says :  "  Camels  will  not  eat  this  shrub  excepi 
when  very  hungry.  It  is  poisonous,  producing  violeni 
diarrhoea.  I  feel  certain  that  much  of  the  mortality  of  camel- 
in  the  Kuram  Division  was  due  to  the  prevalence  of  tbi-^  '• 
shrub." 
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VISCUM  ALBUM,  Linn, 

Fig. — Eng.  Bot.  xxi.,  t.  1470 ;  Woodv.  Med.  Bot.,  suppl;,. 
•270.    mite  Mistletoe  [Eng.),  Gui  {Fr.), 

Hab. — Temperate  Himalaya.  Westward  to  the  Atlantic, 
he  berries. 

Vernacular. — Kismish-kawali  {Ind.  Bazars). 

History,  Uses,  &C. — Mistletoe  is  the  ^|o^^  of  Theo- 
hrastiis  and  Dioscorides,  and  was  considered  by  the  ancients  to 
uve  disciitient  properties.    It  was  applied  to  disperse  tumors 
id  to  mature  abscesses^  and  was  given  internally  in  enlargement 
the  spleen.    Matthiolus  and  Paracelsus  recommend  it  in 
ilepsy,  and  Kolderer,  Cartheusar,  Colbatch,  Loseke,  Yan 
wieten  and  others  have  stated  that  they  found  it  beneficial  not 
ily  in  this  disease,  but  in  other  convulsive  affections.  This 
lant  was  formerly  held  to  be  sacred  in  Europe,  and  in  ancient 
ritain  it  was  cut  with  a  golden  sickle  by  a  Druid  in  white 
>bes,  amid  the  sacrifice  of  victims  and  the  fasting  of  devotees. 
!ms  obtained,  the  Gwid  was  considered  a  heal-all,  a  charm 
inst  disasters,  and  the.  emblem  of  fertility.    As  such  it  was 
special  object  of  worship  with  the  ancient  Britons,  who  called 
helfa,  a  high  place,  uchellaior,  the  most  exalted,  uehelivydd, 
lofty  shrub,  aicyrhren,  the  ethereal  tree,  frenpuraur,  the 
of  pure  gold,  &c. — names  still  surviving  in  the  Welsh 
iiguage. 

i'hny  (xvi.,  93,  94,  95)  describes  the  Yiscum,  and  the 
iiod  of  making  birdlime  from  it;  he  also  notices  the  super- 
ons  held  concerning  it  by  the  Gauls,  and  its  worship  on  the 

i^ii  day  of  the  moon,  the  day  which  is  the  beginning  of  their 
ths  and  years.  A  festival  in  honour  of  the  mistletoe  called 
■anleu  or  Guilannenf  (gui  de  I'an  neuf )  was  held  in  France  as 
as  the  16th  century,  and  in  England  the  phint  still  hangs 

the  hall  at  Christmas. 
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The  dried  berries  sold  ia  tlie  bazars  as  KisymHh-kawali,  or 
more  covveiitXy  Kismhh-i-kdwaliydn,  are  also  called  Muizak-i-asli, 
and  iu  Arabic,  Dibk, 

Kawali  or  Kauli  is  the  name  of  a  gipsj  tribe  in  Persia. 
Barou  C,  A.  de  Bode,  iu  his  Travels  in  Luristan  and  Arabi^ftun 
(Vol.  II.,  p.  100),  mentions  his  being  shown  in  the  forests  of 
the  Zagros  mountains,,  on  the  road  from  Kinnanshah  to  Baghdad, 
a  fruit  called  by  the  natives  Angur-i-Kauli,  or  grapes  of  the 
Kauli,  which  grow  on  the  Mazu  or  gall-tree  (oak)^  of  a  yellow- 
ish transparent  colour^  sometimes  used  as  glue. 

The  haldm  Dawild  says  of  Dibk  (in  a  passage  which  is 
imperfect  in  the  Tdj  el  Arm)  "it  is  found  upon  the  tree  in  like 
manner  as  lichen  but  is  a  berry,  like  the  chickpea 

in  roundness;  ....  the  best  thereof  is  the 
sjnooth,  soft,  with  much  moisture,  inclining,  in  its  exterior,  to 
greenness,  and  it  is  mostly  found  upon  the  oak  ;  when  it  is 
cooked  with  honey  and  juice  of  fresh  dates,  &c.)  .  .  .  . 
and  drawn  out  into  longish  strings,,  and  put  upon  trees,  the 
birds  become  caught  by  it."  [Madd  el  Kdmus.  )  The  author  of 
the  Makhzan  el-Adivit/a  has  the  foUoAving  account  of  it:— "A 
berry  smaller  than  the  seed  of  Gicer  arietinum,  green  when 
fresh,  but  when  dry  shj-ivelled  and  of  a  brown  colour,  the  con- 
tents are  moist  and  viscid,  the  seeds  about  the  size  of  poppy- 
seeds.  The  plant  is  parasitic  upon  the  pear  and  other  trees, 
and  consists  of  several  branches,  the  leaves  are  like  those  of  the 
pomegranate,  and  of  a  pale  green.  Properties  resolvent  and 
laxative,  a  solvent  of  corrupt  humors  which  it  withdraws  from 
the  system.  When  steeped  in  hot  water,  strained,  and  beaten 
up  with  the  kernels  of  the  walnut  or  castor  oil  (which  is  the 
usual  form  of  administration),  it  clears  the  system  of  adust  bile 
and  phlegm,  removes  obstructions,  and  is  a  remedy  for  lumbago, 
piles,  &c.  Applied  externally  it  promotes  the  suppuration,  or 
causes  the  dispersion  of  tumors  or  enlargements.  Sportsmen 
use  it  as  bii'dlime,  and  dyers  as  a  mordant  for  crimson." 

Of  recent  years,  mistleloe  has  again  attracted  attention  as  a 
medicine.    Dr.  AV.  II.  Loug  [Ken-  Rcniedies,  1878,  p.  112)  after, 
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ten  years'  experience  oi  it  as  am  oxytocic,  arrived  at  the  conclu- 
•sion  that  it  is  superior  to  ergot.  He  used  it  also  in  the  fonns^ 
lof  infusion,  tincture,  decoction  and  fluid  extract  in  many  cases- 
fol  menorrhagia  and  post-partum  haemorrhage  with  gratifying 
'results.  He  conceived  that  it  incited  the  natwral,  rather  thaii 
rthe  tonic,  contraction  of  the  uterus.  A  physician  in  South 
iCarolina  refers  to  three  cases  of  abortion  in  negroes  produced 
Jby  this  plant.  {Med.  Bee,  xvii.,  276  ;  Stille  and  Maisch.,  Nat. 
Wisp.,  1884,  p.  1617.)  Dr.  R.  Park  speaks  ©f  a  tincture  of 
'Viscum  album  as  a  valuable  substitute  for  Digitalis ;  the  eebolic- 
•action  of  the  plants  he  says,,  is  more  energetic  than:  that  of 
rergot.    Dose,  10 — 60  grains. 

Description. — The  dried  Wries  are  about  |  of  an  inch 
itn  diameter,  soft,  brown,  and  shrivelled ;  they  contain  a  small 
«eed  about  the  size  of  a  poppy-seed.  When  crushed  they  are 
f?ery  sticky. 

Chemical  comfosition. — M.  PaTlevsRy  {BuU.  Soe.  CJmn.  (2), 
^xxxiv.,  348)  has  obtained  from  the  leaves  of  V.  album  a 
■orystallizable  acid  corresponding  to  the  formula  CH*0*  or 
';CH^O^)  HO.  It  forms  large  prisms  insoluble  in  alcohol 
imd  ether,  slightly  soluble  in  water,  and  fusing  at  101 — ]03°C» 
[t  is  obtained  by  boiling  the  leaves  with  water  acidulated  with 
iritric  acid,  and  allowing  the  decoction  to  cool.  The  silver  salt 
>f  this  acid  is  explosive.    (  Year-Bo&Ic  of  Fharm.,  1881,  p.  63.) 

The  berries  contain  a  substance  which  has  been  named  Viscin 
)y  Reinsch,  who  obtained  it  from  birdlime  by  digesting  it  with 
^0  per  cent,  alcohol  as  long  as  it  coloured  that  liquid  yellow, 
fc.fter  which  it  was  boiled  repeatedly  with  alcohol  to  remove 
wax.  The  remaining  yellowish-brown  mass,  when  treated  five 
»r  six  times  with  ether,  gave  up  viscin,  whilst  viseaoutchin  and 
woody  fibre  remained  undissolved.  The  ethereal  solution  was 
»hen  evaporated,  and  the  viscid  yellow  mass  thus  obtained 
Kneaded  with  alcohol  so  long  as  it  gave  off  colouring  matter, 
•t  was  then  kneaded  under  water,  and  heated  to  120°,  without 
•ccess  of  air,  until  the  whole  of  the  water  was  expelled. 
iii''i8cin  is  a  clear  transparent  mass,  of  the  consistence  of  honey 
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at  ordinary  temperatures^  and  capable  of  being  drawn  out  into 
long  threads;  fluid  at  100°  like  oil  of  almonds;  sp.  gr.  ]. 
It  produces  a  greasy  stain  on  paper,  is  nearly  inodorous  and 
tasteless,  and  has  an  acid  reaction.  Formula  0*°H*^0''^. 
Viaeaoutchin  remains  behind,  together  with  woody  fibre,  aftc^r 
the  extraction  of  viscin  by  ether  as  above,  and  is  taken  up  by  oil 
of  turpentine.  After  distiUing  off  the  turpentine,  the  yellowish 
m-ass  is-  dissolved  in  ether,  in  which  it  has  now  become  soluble : 
the  ethereal  solution  is  evaporated,  and  the  residue  is  washed 
with  alcohol  and  water,,  and  dried  at  120°.  At  ordinary 
temperatures  it  is  viscid,  and  resembles  vegetable  wax ;  at  12u^ 
it  is  of  the  consistence  of  olive  oil.  It  is  very  elastic,  and 
may  be  drawn  out  into  long  threads;,  sp.  gr.  0*978.  It 
tasteless,  of  faint  odour  and  neutral  reaction.  Formula 
C40H37O5.    {amelm,  xvii.,  p.  352.) 

Viscum  et  Loranthus,  sp.  var.  In  the  Pharmacopm'! 
OT  India,  the  leaves  of  a  Viscum,  doubtfully  referred  tu 
F*.  monoicum  (Kuchila  ke  molung),.  growing  on  Nux  Vomita 
trees  in  the  neighbourhood  of  Cuttack,  are  stated  to  posses- 
poisonous  properties  similar  to  those  of  the  tree  on  which  the 
plant  grows.  The  subject  was  investigated  in  1837  by  Sir  W. 
O'Shaughnessy,  who  is  said  to  have  detected  in  the  powdereti 
leaves  the  presence  of  strychnine  and  brucine  :  and  the  leave- 
were  for  a  time  used  by  Dr.  Duncan  Stewart  and  others  as  a 
substitute  for  Nux  Vomica.  A  case  of  what  is  stated  U< 
have  been  fatal  poisoning  by  the  leaves  is  mentioned  h\ 
Norman  Che  vers  in  his  work  on  Indian  Medical  Juri^jmukucr 
The  symptoms  were  those  of  strychnia  poisoning.  In  1861 
Mr.  Leon  Souberain  [Pharm.  Journ.,  p.  568)  published  an 
account  of  a  poisonous  species  of  Loranthus  found  on  the 
Nilgiris,  growing  on  Nux  Vomica  trees,  and  known  to  thoi 
natives  as  Potclourivi.  I 

In  Pudukota,  a  decoction  of  a  species  of  Loranthus  calledl 
PiUooroovi  or  Kooroonthoo,  probably  the  same  plant,  is  applied  I 
to  skin  diseases  to  relieve  itching.  | 

Under  the  name  of  Banddkpushp,  the  flowers  of  Loraufhtisi 
longijiorm,  Desrouss.,  Rheede,  Hort.  MaL,  x.,  t.  4,  have  been  sent! 
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0  us  from  Poona  as  having  a  reputation  among  the  Hindus 
a  remedy  in  consumption,  asthma,  and  mania ;  they  are 
^stringent. 

Dr.  Buchanan-Hamilton,  when  in  Mysore,  was  shown  the 
ranthus  fatcatus,  Linn, '( 'Wotu,'  Canarese),  the  bark  of  which 
A  as  used  by  the  poorer  natives  in  place  of  betel-nut;  with 
(uicklime  it  tinges  the  saliva  and  mouth  of  a  fine  red,  brighter 
•van  than  that  communicated  by  the  Areca. 

In  Travancore,  the  Loranthaceous  parasites  on  the  Nux 
\Jov[Ac,?iaxe CB^ediKanjiram-eiWial in  Malayalim,  and  are  used  in 
paedicine  by  the  natives,  but  when  the  parasites  are  scarce,  the 
'"oung  leaves  of  the  Nux  Yomica  tree  are  used  as  a  substitute. 

A  contribution  by  M.  A.  Chatin  to  the  Paris  Academy  of 
iciences  entirely  contradicts  the  statement  we  have  extracted 
>rom  the  Pharmacopceia  of  India,  and  the  belief  of  the  natives 
shat  these  parasites  partake  of  the  nature  of  the  plants  upon 
I'^hich  they  grow  ;  so  that  the  old  ideas  concerning  the  non- 
ilaboration  of  sap  by  parasitic  plants  will  have  to  be  abandoned. 
?  M.  Chatin  finds  that  the  tannin  of  the  mistletoe  is  not 
tlentical  with  that  of  the  oak  on  which  it  grows,  but  gives  a 
?peen  colour  and  not  a  blue-black  with  iron  salts  ;  that  the 
wranthus,  which  grows  on  Strychnos  Nux  Vomica,  does  not,  as 
^is  been  asserted,  contain  a  trace  of  either  strychnine  or 
:imcine,  and  that  the  Balanophora  parasitic  on  Cinchona  Calisaya 
'DBS  not  contain  any  of  the  alkaloids  of  cinchona  barks.  The 

orantkus  growing  on  orange  trees  never  partakes  of  the  yellow 
olour  of  the  wood  of  its  host  plant,  nor  does  the  Orobanche  of 

e  hemp  possess  the  odour  of  the  latter ;  while  Hydnora 
iricnna,  used  as  food  in  South  Africa  by  the  Hottentots,  grows 

t  an  acrid  and  even  vesicating  Euphorbia.  It  is  evident, 
'\erefore,  that  the  sap  absorbed  from  the  host  plant  must  be 

Jodified  by  the  parasite  to  form  its  own  peculiar  products. 

^harm.Journ.,  May  2nd,  1891.) 

The  Forest  Officer  of  Ganjam,  a  district  where  the  Strychnos 
»0W8  so  plentifully,  sent  to  one  of  us  a  specimen  of  a  species 
•  Viscum  taken  from  these  trees,  which  was  identified  as 
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¥,  articnlatum.  The  sample  was  a  small  one,  but  it  was  sufficiait 
to  determine  by  analysis  that  the  trace  of  alkaloid  present  waa 
neither  strychnine  nor  brueine.  The  leaves  contained  a  pecu- 
;liar  tannic  acid,  giving  a  green  precipitate  with  ferric  salts,  and 
a  resin  soluble  in  ether  and  alcohol,  striking  a  blood-red  colour 
with  strong  sulphuric  acid.  The  chemical  constituents  of  the 
leaves  of  the  parasite  were  altogether  different  to  those  of  the 
leaves  of  the  Nux  Vomica  tree. 
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SANTALUM  ALBUM,  Linn. 

Fig. — Bedd,  FL  Sylv.^  t.  256  ;  Hayne,  Arnz.  Geicachs.  x, 
t,  1;  BentL  and  Trim.^  t,  292;  Rumpk.  Amb.  ii.^t.  XL  San' 
dalw<Jod  [Eng.),  Santal  blanc  {Fr.). 

Hab, — Decean  Peninsula.    The  wood  and  essential  dl 

Vernacular. — Chandan,  Suf ed- chandan  {Hind.),  Sandanak- 
kattai  ( Tarn,),  Gandhapu-chekka  ( Tel.),  Chandana-mutti  [Mai] 
Grandhada-chekke  {Can.),  Ohandon,  Sada-chandon  {Beng.), 
Chandana,  Sukhada  (Guz.),  Chandana,  Gandha-che-khor 
{Mar.), 

History,  Uses,  &C. — Sanskrit  writers  make  two  kinds  i 
of  Chandana :  the  darker,  heartwood,  they  call  Pitacliandana,  or 
yellow  Sandal ;  and  the  lighter  wood,  Srikhanda,  or  white  Sandal. 
Chandana  is  mentioned  in  the  NiruMa,  or  writings  of  Yaska,  the 
oldest  Vedic  commentary  extant,  said  to  be  written  not  lat«r 
than  the  5th  century  B.C.  It  is  also  referred  to  in  the  ancient  j 
epic  poems  of  the  Hindus,  the  Ramayana  and  Malmbharata 

According  to  the  Kathasaritsagara^  it  is  one  of  the  trees  of  the 
iSuddhic  paradise,  and  the  chariot  of  the  sun  is  made  of  its 
wood  bound  with  gold. 

Sanskrit  medical  writers  describe   sandalwood   as  bitter, 
cooling,  astringent,  and  useful  in  bilious  fever  ajid  heat  of  body 
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a  paste  of  the  wood  is  directed  to  be  applied  externally  to 
tlammatory  affections  of  the  skin,  and  is  a  domestic  remedy  for  all 
'duds  of  pains  and  aches.     Under  the  name  of  gandh  (perfuine), 
it  is  largely  used  in  Hindu  ceremonial,  being  smeared  upon 
idols  and  upon  the  foreheads  of  their  worshippers.    The  wood 
is  chiefly  consumed  at  the  chita  or  funeral  pile,  even  compara- 
tively poor  people  spending  as  much  as  fifty  rupees  upon  it. 
The  Parsees  also  use  it  at  their  funeral  ceremonies.  Mahometan 
medical  writers,  commencing  with  Masih  and  Ibn  Sina,  call 
the  wood  Sandal,  and  follow  the  Hindus  in  distinguishing  the 
dark-coloured  portion  from  the   light.    The  author  of  the 
"ifflM2f7-«  describes  it  as  cold  and  dry,  cardiacal,  tonic,  astringent, 
lalexipharmic,    antaphrodisiac,   a  resolvent   of  inflammatory 
sweUings,  &c.    He  recommends  an  emulsion  in  bilious  fever,  on 
account  of  its  cooling  and  protective  influence  over  the  heart, 
brain,  stomach,  &c.  As  an  external  application  a  paste  made  with 
"osewater  and  camphor,  or  with  sarcocoUa  and  white  of  egg,  may 
36  applied  to  relieve  headache,  or  to  any  kind  of  inflammatory 
Felling  or  skin  afltection.    Sometimes  the  paste  is  made  with  the 
uices  of  herbs,  such  as  purslane,  nightshade,  &c.   Ainslie  states 
hat  in  Southern  India  sandalwood  given  with  milk  is  regarded 
8  a  valuable   remedy  in  gonorrhoea.    Rumphius  (ii.,  p.  42) 
entions  a  similar  use  of  it  at  Amboyna.    In  the  Concan 
andalwood  oil  with  cardamoms  and  bamboo  manna  is  given  in 
ronorrhcea,  and  mixed  with  lime  juice  and  camphor  it  is  used  as 
cooling  application  to  eruptions,  &c.    A  conserve  of  sandal- 
"ood  is  also  made  by  boiling  the  wood  cut  in  small  pieces  in 
mgar-khar  (impure  carbonate  of  potash)  and  water  (4  seers 
idal,  half  a  seer  bangar-khar,  and  32  seers  water),  until  it  is 
uite  soft.    It  is  then  preserved  in  a  thick  syrup.  Sandalwood 
as  known  to  the  Grreeks  from  the  time  of  Alexander.  Arrian 
leations  |vXa  aayakiva  amoDg  the  Indian  imports  into  Oman  in 
le  Persian  Gulf.    Constantinus  Africanus,  a  physician  of 
le  School  of  Salerno,  appears  to  have  been  the  first  to  use 
medicinally  in  Europe.    In  the  Pharmacopoeia  of  ^  India, 
Ross  is  stated  to  have  subjected  the  wood  to  trial,  and 
nd  that  whilst  its  effects  as  a  stimulant  were  very  slight,  its 
III.~30 
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secondary  effect  was  that  ,  of  a  sedative  on  the  circulation.  Ta 
remittent  fevers  in  which  it  was  administered,  it  acted  as  a 
diaphoretic,  diminishing  at  the  same  time  the  rapidity  rather 
than  the  violence  of  the  heart's  action.  Dr.  Henderson,  of 
Glasgow,  and,  in  France,  Drs.  Panas,  Gubler  and  Simmonet,  have 
directed  the  attention  of  European  physicians  to  the  valuable 
properties  of  the  oil  aa  remedy  for  gonorrhoja,  in  doses  of  from 
30  to  40  minims  three  times  a  day,  and  there  is  now  some 
demand  for  it  in  India  for  this  purpose. 

Dr.  Henderson  asserts  that  he  always  found  it  inoffensive,  even 
in  strong  doses  ;  that  at  the  expiration  of  forty-eight  hours  com- 
plete relief  is  effected ;  besides,  it  has  the  important  qualification 
of  pleasing  the  patient  and  being  agreeable  to  the  stomach  ;  itis 
superior  to  copaiba  and  cubebs,  succeeding  where  the  latter  have 
failed,  and  with  a  deKcate  subject  it  is  to  be  highly  valued  as  a 
remedy  uniting  a  real  stomachic  to  a  great  specific  action, 
and  that,  in  short,  during  the  last  five  years,  he  is  indebted  to 
it  for  a  great  number  of  successful  cases.  [Medical  Times  and 
Gaz.,  June  1865.)  In  a  communication  to  the  Paris  Chirurgical 
Society,  Dr.  Panas  (1865)  equally  advocated  its  use.  Oleum 
Santali  has  also  been  prescribed  in  chronic  catarrh  of  the  bladder, 
where  it  performs  the  same  offices  as  oil  of  turpentine,  without 
its  injtirious  effect  on  the  kidneys  and  alimentary  canal.  In  all 
cases  it  is  best  administered  in  the  form  of  Midy's  Capsules,  ten 
to  twelve  of  which  may  be  given  daily  at  first,  divided  into  three 
doses,  each  of  which  may  be  taken  a  quarter  of  an  hour  before 
meals ;  the  number  of  capsules  taken  daily  may  be  gradually 
increased  to  24,  but  as  soon  as  the  discharge  becomes  serous,  the 
dose  should  be  gradually  diminished.  M.  C.  Mehu  has  observed 
that  after  the  internal  administration  of  oil  of  sandalwood,  a 
resinous  substance  is  found  in  the  urine  having  the  odour  of  th© 
wood,  which  appears  to  be  kept  in  solution  by  phosphate  ol 
soda,  and  which  has  the  properties  of  a  very  weak  acid.  ThiB 
resinous  substance  can  only  be  obtained  in  very  small  quantities 
by  shaking  the  urine  with  ether  ;  to  obtain  it  in  larger  quantity 
an  acid  must  be  used  (phosphoric  or  tartaric),  which  makes  th 
urine  turbid  from  separation  of  the  resinous  matter.    If  the  unn 
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,s  now  shaken  with  ether,  and,  the  ether  evcaporated,  the  resinous 
matter  is  obtained  of  a  light-brown  colour,  and  having  the  odour 
of  sandalwood.  This  substance  in  contact  with  concentrated 
sulphuric  acid  affords  the  same  yellow-brown  and  red  colours  as 
pure  oil  of  sandalwood,  M.  Mehu  has  also  observed  that  the 
pure  sandal  oil  does  not  communicate  a  violet  odour  to  the  urine, 
us  is  the  case  when  the  oil  is  adulterated  with  copaiba  and  tur- 
pentine. {Journ.  cle  Fharm.  et  de  Chim.,  Sept.  Ist^  1886.)  The 
fact  of  a  resin  being  precipitated  by  acids  from  the  urine  in 
cases  in  which  sandalwood  oil  has  been  administered,  has 
therefore  to  be  remembered  in  testing  for  albumen  with  nitric 
acid. 

Description. — Sandalwood  logs  are  about  a  yard  in  length 
and  5  to  6  inches  in  diameter ;  they  are  stripped  of  the  bark 
and  a  portion  of  the  sap  wood.  Andreas  Petersen  of  Copen- 
hagen, who  made  in  1886  a  very  careful  investigation  of  the 
woodj  says: — "  It  is  very  homogeneous,  rather  hard  and  pon- 
derous, although  it  does  not  sink  in  water.  The  heartwood  is 
pale  reddish,  with  darker  reddish-brown  and  brighter  yellowish 
concentric  zones,  which,  when  examined  under  the  microscope, 
prove  to  be  annual  rings.  In  the  inner  part  of  the  wood  they 
'  re  sometimes  very  wide,  measuring,  for  instance,  as  much  as 
jyen  millimetres.  Possibly,  therefore,  they  do  not  correspond 
TO  one  year's  growth,  but  to  that  of  a  longer  period. 

"  The  transverse  section,  examined  by  means  of  a  lens,  dis- 
plays the  numerous  narrow  medullary  rays  ;  the  vessels  are 
•>artly  empty,  partly  loaded  with  yellow  resin.    In  the  bright 
llowish  sapwood  both  vessels  and  medullary  rays  are  less 
^stinct.    The  sapwood  is  scentless,  whereas  the  heartwood, 
■pecially  when  freshly  cut,  is  in  a  high  degree  possessed  of 
le  very  agreeable  and  remarkably  persistent  odour  of  sandal 

"  The  miscroscope  shows  the  prevailing  part  of  the  tissue  of  the 
ood  to  be  made  up  of  ligneous  fibres  (libriform),  the  thick  Avails 
I  which  are  marked  with  small  annular  pits  (behofte  Tupfel). 
J^^he  woody  tissue  is  traversed  by  medullary  rays  consisting  of 
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one  or  two  rows  of  somewhat  irregular  cells.  On  a  transvente 
section,  the  disti  mce  of  the  jnedullai'y  rays  from  each  other  is 
very  different.  According  to  the  size  and  position  of  the 
vessels,  the  medullary  rays  are  somewhat  undulated.  Most  of 
the  vessels  are  very  large,  the  largest  as  much  as  89  mkm.  in 
diameter.  They  are  very  regularly  distributed,  either  isolated, 
or  in  groups  of  two  or  three,  very  seldom  more.  Their  wallel 
are  very  thick,  being  marked  with  numerous  annular  pitsJ 
communicating  with  those  of  the  surrounding  cells.  There  ia 
also  to  be  met  with  in  the  wood,  parenchymatous  tissue  to  some 
extent,  which  is  made  up  either  of  isolated  cells  or  of  shord 
tangential  or  oblique  rays  of  two  to  five  cells ;  these  parenchy^ 
matous  layers  very  seldom  run  from  one  medullary  ray  tq 
another.  Crystals  of  oxalate  of  calcium  are  also  found ;  and 
in  longitudinal  sections  they  are  seen  to  be  enclosed  in  long 
ducts,  containing  each  10 — 15  crystals.  As  to  the  conceatrid 
zones  of  darker  and  brighter  tint,  as  mentioned  above,  the 
vessels  of  the  latter  zones  are  much  smaller  and  less  numeroua 
than  those  of  the  dark  ones  ;  the  libriform  cells  likewise  show 
the  same  difference,  although  less  distinctly.  Thus  the  daxa 
zones  in  all  probability  represent  the  wood  built  up  in  springJ 
The  vessels  have  an  average  diameter  of  74  mkm.,  those  of  thd 
vessels  in  the  other  rings  being  only  47  mlcm. 

"  The  darker  colour  is  due  partly  to  the  actual  cell-walls,  partljj 
to  the  resin  contained  in  numerous  vessels.  On  the  whole,  tha 
concentric  markings  or  zones  are  more  distinct  to  the  naked  eyd 
than  under  the  microscope.  On  a  vertical  section  the  medullari 
rays  are  seen  to  be  built  up  of  usuall}''  less  than  eighteen  layersj 
each  consisting  of  two  or  three  rows  of  cells.  The  position  oj 
the  medullary  rays  and  pits  does  not  allow  this  wood  to  be  classed 
among  the  woods  which  were  described  by  Hohnel  as  showiBl 
the  remarkably  regular  arrangement  of  layers  or  series 
stories,  which  he  termed  a  '  stockwerkahnliche  '  structure.  If 
these  slices  of  the  wood  are  boiled  for  some  minutes  with  nitril 
acid  {ri85),  a  little  chlorate  of  potassium  being  added,  <il 
single  cells  are  easily  isolated.  The  libriform  cells  are  the! 
distinctly  seen  to  exhibit  the  typic  form  alluded  to  above,  a  fei 
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,f  them  reminding  one  extremely  of  the  fibres,  of  wliich  the 
pinewood  is  made  up.  I  have  also  noticed  intermediate 
tibres,  marked  with  both  true  annular  and  laterally  extended 
pits  (Hoftupfel  and  Spalttiipfel).  The  vessels  are  short, 
somewhat  obliquely  truncated,  and  perforated  with  a  great 
annular  hole,  the  ends  of  the  vessels  being  more  or  less 
pointed. 

"  Only  the  heartwood  is  valuable,  the  sapwood  and  branches 
being  not   used.    I  failed,  in  fact,    in   demonstrating  the 
presence  of  oil  in  the  sapwood,  the  tissue  of  which  is  nearly 
colourless,  and  exhibits  no  contents  at  all  in  its  cells.    In  the 
heartwood,  on  the  contrary,  the  cell- walls  are  very  rich  in  yel- 
low colouring  matter.    The  parenchymatous  part  of  the  wood, 
the  medullary  rays  and  numerous  vessels  are  loaded  with  a 
yellow-brownish  resinous  matter.    Thin  slices,  examined  under 
water  or  glycerine,  display  a  great  many  smaller  and  larger 
drops,  soluble  in  alcohol  and  reducing  osmic  acid  ( 1  part  dis- 
S'tlved  in  100  parts  of  water) ;  no  doubt  they  are  drops  of  essential 
oil.    These  drops,  flowing  out  of  the  ducts,  on  thin  sections  are 
seen  most  abounding  along  the  primary  membranes  of  the  cells 
and  in  their  pits.    But  if  rather  thick  sections  are  treated  with 
-inic  acid,  the  woody  parenchyme  and  the  medullary  rays  also 
sume  a  black  colour,  due  to  reduced  osmium.    If,  on  the  con- 
ury,  the  sections,  before  being  treated  with  osmic  acid,  have 
J 'en  well  washed  with  alcohol,  the  just  mentioned  parenchyme 
is  not  at  all  or  but  extremely  faintly  blackened.    The  cells 
luder  notice  contain  no  tannic  matter,  as  shown  by  means  of 
■  iichromate  of  potassium  and  chloride  of  iron,  the  reduction  of 
^lie  osmic  acid  is  consequently  not  due  to  tannic  matter.  Small 
'"ces  of  the  heartwood  were  further  treated  for  some  days  with 
'Olution  of  osmic  acid,  then  extracted  by  means  of  alcohol  and 
1  i-ied.   When  sections  were  made  from  these  pieces,  I  ascertained 
^hat  nearly  all  the  parenchymatous  parts  had  assumed  a  black 
'^our.    Sometimes  also  the  libriform  cells  contain  a  small 
aount  of  oil,  but  the  experiments  just  mentioned  prove  the 
'i-enchymatous  tissue  of  the  ivood  to  he  the  principal  seat  of  the 
mtial  oil.    When  treated  with  a  mixture  of  equal  parts  of 
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''cerihe  and  solution  of  potash  (5  per  cent.),  oil  drops  are  aU- 
distinctly  seen  in  the  parenchyme.  I  ascertained  tlia 
there  is  no  corky  membrane  in  the  walls  of  these  cells  lil,;; 
that  occurring-  in  many  other  cases.  From  a  physiologic  i 
point  of  view,  the  absence  of  corky  walls  of  the  cells  >■ 
the  heartwood  might  be  expected."  [Fhann.  Journ. 
xvi.,  757.) 

Chemical  comjjosition. — The  wood  treated  with  boiling  alco],* 
yields  about  7  per  cent,  of  a  blackish  extract^  from  which 
tannate  is  precipitated  by  alcoholic  solution  of  acetate  of  lea  i 
Decomposed  by  sulphuretted  hj'drogen^  the  tannate  yields 
tannic  acid  having  but  little  colour,  and  striking  a  greeni- 
hue  with  a  ferric  salt.    The  extract  also  contains  a  dark  resi:i 
{Fhannacographia.)    The  most  interesting  constituent  of  saudal 
wood  is  the  fragrant  essential  oil.    It  is  a  yellowish,  remarl; 
ably  thick  liquid,  having  a  high  specific  gravity  (usually  moi 
than  0"960);  and  is  a  mixture  of  hydrocarbons  and  oxygenati  ^ 
oils,  boiling  at  a  very  high  temperature.    The  specific  gravir 
of  a  pure  sample  of  oil  distilled  at  Hunsur  from  the  roots  wa 
0-9745  at  15°-5.    M.  Chapoteaut  (BtclL  Soc.  Ghim.,  xxxi^. 
303)-  has  shown  that  it  is  composed  of  two  oils,  one  boihiiL 
at  300°  and  the  other  at  310°,  and  that  the  composition  - 
the  oil  boiling  at  300°  is  C^^'H'-'^O,  and  of  the  oil  boiHii;. 
at  310°  C^'^H'^^O.    This  chemist  has  been   able  to  obta;- 
with  the  latter  oil  a  series  of  ethers  under  the  influeii 
of  the  different  acids  he  brought  to  act  upon  it,  and  h  . 
announced  the  important  fact  that  the  oil  C^^H-'^O  is 
alcohol,  the  aldehyde  of  which  is  the  oil  C'-''H-''0.  Phospho;-: 
anhydride  absorbs  water  from   both,  converting  them  in' 
hydrocarbons  of  the  formulae  C^^EC^^  and  C'^H'-'*,  respective]} 
33y  the  Indian  process  only  2*5  per  cent,  of  oil  is  obtained  fror.i 
the  wood,  but  the  powerful  apparatus  of  Messrs.  Schimmel  &  Co. 
of  Leipzig  affords  as  much  as  5  per  cent. 

Collection  and  Commerce. — Mr.  C.  E.  M.  Russell,  Superinten- 
dent of  Forests  in  Mysore,  in  a  Report  upon  sandalwood  ( 1 83! ' 
gays : — "  Sandalwood  is  the  most  important  source  of  Forr~ 
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V  enue  in  Mysore.    It  is  a  monopoly  of  the  Mysore  Goveruineut 
lid,  except  by  Grovernment  Agency,  no  sandal  tree  can  be 
rooted  or  cut  down  even  upon  land  wbicli  is  private  property, 
e  only  exceptions  are  the  Jahgirdar  of  Yelandur  and  the 
iru  of  the  Sringeri  Matt,  who  are  permitted  to  cut  and  dispose 
i  he  sandalwood  of  their  own  Jahgirs.    The  tree  is  plentiful  in 
nO  Mysore  country,  and  occurs  also,  but  in  far  less  quantities, 
a  those  portions  of  the  Madras  territory  which  border  upon 
tlvsore ;  for  practical  purposes,  however,  Mysore  jnay  be 
aid  to  almost  hold  the  monopoly  of  the  sandal  supply.    It  is  a 
jinewhat  delicate  tree,  is  killed  outright  by  fire,  is  very  im- 
latient  of  injuries  to  the  roots  and  bark,  and  requires  shade 
lid  protection  while  young.    The  value,  of  the  wood  is  depen- 
t'lit  upon  a  s^olatile  oil  which  is  contained  in  the  heartwood 
Illy,  and  in  order  that  this  oil  may  be  developed  in  the  highest 
^dble  degree,  it  is  necessary  that  the  growth  of  the  tree 
Lioiild  be  slow,   consequently   sandalwood   grown  in  arid 
itiiations  on  poor  stony  soil  is,  though  small,  of  far  more  value 
ill  is  that  produced  by  large  well- grown  trees  growing  in 
.oist  situations  and  in  richer  soil.    The  maturation  period  of 
'  sandal  tree  is  variously  stated  at  from  40  to  60  years, 
idalwood  is  not  eaten  by  white  ants,  and  its  contained  oil 
serves  it  from  decay  in  a  remarkable  degree,  of  which  the 
sent  collection  of  old  sandal  roots  left  in  the  ground  for 
uy  years  past  is  a  conclusive  proof.    In  former  times  it  was 
le  custom  not  to  uproot,  but  to  fell,  sandal  trees,  whereas  for 
liiny  years  past  the  trees  have  been  uprooted,  and  the  roots, 
ich  contain  a  higher  percentage  of  oil  than  .the  wood,  are  in 
l  oat  demand  and  command  high  prices. 

"Even  in  periods  of  depression  of  the  sandal  market,  a  fair 
aand  for  roots  has  always  been  noticeable.  The  method  of 
paration  is  as  follows  : — 

"  The  trees  having  been  uprooted  are  roughly  deprived  of  bark 
I  of  some  of  the  sapwood  on  the  spot,  and  are  then  carted 

I  to  the  nearest  of  the  sandal  Kothis,  of  which  nine  exist  in  the 

fysore  Province. 
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"  The  distribution  of  the  various  sandal  Kothis  and  th 
names  are : — 


oil 


District. 


Number  of  Kothis. 


Names. 


Mysore... 

Bangalore 
Shimoga 


Hassan . 
Kadur  , 


Hunsur  and  SeringapaUm 
Bangalore. 
Shimoga, 
Tirthahalli, 
Anantapur,  and 
Shikarpur. 
Hassan. 
Cliikmagalur. 


"  On  arrival  at  the  Kothis,  the  trunks  are  sawn  oli  above  the 
roots,  cut  into  lengths,  all  the  white  wood  removed,  the  billets 
adzed  and  subsequently  planed  and  smoothed,  the  roots  adzed 
and  freed  of  all  adhering  bark,  mud,  and  white  wood,  and  the 
various  products — billets,  chips,  small  pieces,  hollow  wood,  saw 
powder,  &c. — collected  and  classified  according  to  the  classes 
represented  by  the  specimens  forming  the  sandal  trophy. 
About  the  months  of  JSTovember  and  December  auction-sales  of 
the  various  classes  are  held  in  all  the  Kothis  of  the  Province, 
and  are  so  arranged,  as  regards  the  dates  fixed  for  holding  the 
same,  that  purchasers  may,  if  they  choose,  attend  the  sales  in 
Shimoga,  Kadur  and  Hassan,  and  yet  be  in  time  for  those  in 
Mysore  and  in  Bangalore. 
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"  Range  and  Yield  of,  and  Revenue  derived  from,  Sandalwood.  

!The  range,  yield  of  wood,  and  the  revenue  derived  therefrom 
lean  conveniently  be  shown  in  tabular  form.  The  statements 
^below  contain  the  figures  for  6  years  : — 
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Average  Summary  calculated  on  the  6  years. 


District. 


Collection. 


Sold. 


Revenue. 


Average  rat< 
per  ton  sold. 


Tons. 

Tons. 

Es. 

660| 

666 

2,17.465 

326| 

470t 

463 

1,36,171 

294 

222i 

215 

73,862 

343| 

121f 

125 

38,180 

3051 

144.i 

126 

40,178 

319 

Tears. 

Collection. 

Sold. 

Revenue. 

Average  rat 

per  ton  8ol( 

Tons. 

Tons. 

Rs. 

1882—83  

l,942f 

1,434 J 

4,70,966 

328i 

1883-84   

1,4^9 

1,456 

4,36,739 

300 

1,523| 

l,043f 

3,19,713 

306i 

1885—86  

1,011 

1,563 

5,14,862 

3291 

1886—87  

l,384i 

1,809| 

6,10,412 

337J 

1887—88  

2,365! 

2,261 

6,82,445 

302 

9,716J 

9,568A 

30,35,137 

317 

"  Thus,  the  revenue  fi-om  sandalwood  in  1887-88  amounted  t 
no  less  than  Es.  6,82,445,  while  the  average  revenue  for 
6  years  reaches  Rs.  5,05,856. 

"  There  is  but  a  slight  variation  between  the  prices  obtainei 
for  the  various  classes  of  sandal  at  the  sales  held  in  the  variou 
Kothis  of  the  Province,  so  the  prices  obtained  last  year  in  th' 
Mysore  District,  though  somewhat  lower  than  those  obtained  ii 
certain  other  Districts,  will  afford  a  fair  idea  of  the  value  o 
the  different  classes. 
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"  Rates  obtained  in  auction  in  tlie  Mysore  District  in  December 
1887:— 

E,s.  per  ton. 


1st  class  (selected  logs)    514 

2nd  class        (do)   496 

3rd  class        (do)   485 

4tii  class        (do)   487 

5th  class  (logs)   471 

Roots   383 

Jajpokal  (ordinary  commercial)    352 

Bagaradad    (do.    inferior)   372 

Powder    322 

Ain  Bagar  (inferior  wood)   311 

Ain  Chilta  (common  chips)   187 

Hutri  Cbilta  (coarse  do.)    168 

Basola  Bukni  (adzed  do.)   47 

Milva  Chij)s  (mixed  do.)   85 


"The yield  of  sandalwood  from  the  Mysore  Province  is  cap- 
ible  of  expansion.  Until  recently  little  attention  was  paid  ito 
irtificial  reproduction  and  the  encouragement  and  artificial 
■nhan cement  of  natural  reproduction,  the  supply  being  obtained 
lely  from  natural  growth.  Now,  however,  extensive  measures, 
ving  for  their  object  Sandal  reproduction  throughout  the 
i  rovince,  are  being  carried  out,  and  no  practical  limit  to  the 
'ossible  supply  of  this  valuable  tree,  beyond  the  necessary 
{uestion  of  demand,  is  conceivable. 

"  Chief  Markets  for  Sandalwood. — It  will  be  matter  for  surprise 
it  so  valuable  a  wood,  and  one  of  which  a  single  Province 

'  ly  almost  be  said  to  hold  the  monopoly,  should  be  so  little 

flown  outside  India. 

''The  fact  is  that  the  trade  in  Mysore  sandalwood  has  hitherto 
'^n  confined  to  a  ring,  consisting  chiefly  of  Muhammadan  Seits, 
10  either  as  principals  or  as  agents  of  Bombay  Firms,  attend 
■  local  sales  and  send  the  sandalwood  purchased  by  them  to 
loinbay.    The  transit  to  Bombay  from  the  coast  is  by  sea  in 
■'tive  craft.    The  Railways  might  perhaps  secure  this  traffic 
i  they  offered  special  rates. 
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"The  carts  that  convey  the  sandalwood  to  the  coast  are  hire/ 
at  low  rates,  as  they  are  certain  of  return  loads  of  salt  and  otlj( 
merchandise  to  Mysore.  Until  recently,  nearly  all  the  sandal 
wood  sold  in  the  auctions  held  by  the  My  sore  Government,  weij 
to  Bombay^  but  a  demand  having  lately  arisen  for  sandal  oil  iV, 
medicinal  purposes,  some  direct  shipments  of  wood  for  extrac 
tion  of  oil  to  France  and  Germany,  and,  probably,  also  t' 
America,  have  been  made." 

A  small  quantity  of  sandalwood  is  produced  in  the  Madra 
Presidency,  and  in  the  Bombay  districts  of  North  Canara  ati( 
Dharwar.  The  following  figures  show  the  revenue  obtains 
from  the  wood  in  the  Madras  districts  in  1889-90 : — 


North  Arcot         Rs.  5,688 

South  Arcot   1,385 

Salem   „  5,679 

North  Coimbatore  ,,  194 
Nilgiris   „  5,616 


Average  price,  E,s.  4 

1  ^ 

))        )f       >>   1  5 
,>  13 


per  cwt. 


Total  18,562 

Statement  of  Sandalioood  collected  in  the  North  Canara  aii'.< 
Dharwar  Districts  in  1889-90  and  sold  hy  auction  at  Kumpta. 


No. 


Class  of  Sandalwood. 


No.  of 
billets. 


Quantity. 


Bate. 


Amount. 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 


1st  class   

2n(l  do  

3rd  do  

4th  do  

6th  do  

6th  do  

Roots   

Jajpokal   

Small  pieces  

Trimmings  Bags 
Sawdust  do. 
White  wood  

Total 


S63 
472 
436 
933 
546 
1,424 
1,056 
53 
721 
38 
3 

673 


K.  m.  lb.* 


18 
13 

7 
12 

4 


7  20 
3  19 
0  2 
0  10 
0  11 
5    0  6 

9  12  26 

10  0 
0  10  9 
3  7  16 
0  4  17 
8    7  7 


82  15  3 


Rs.  a.  p 


142 
140 
136 
138 
133 
120 
130 
114 
75 
38 
90 
16 


4  8 
1  7 
6  11 
6  8 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 
0  0 


Bs.  a.  p 


2,616 
1,847 


955  8  ] 
1,663  7 

534   9  1 

601  4 
1,254  0 

114  0 
38  11 

128  6 
20  11 

133  12 


9,907  12 


*  The  Bombay  kandy  of  20  mauuds  of  28  lbs. 
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III  1889-90  the  total  quantity  of  sandalwood  offered  for  sale 
.Mysore  was  2,-i84:  tons,  3  cwts.,  63  lbs.  Of  this  quantity  only 
m,  16  cwts,,  lOo  lbs.,  were  placed  in  the  first  class.  The  total 
vonue  yielded  was  Rs.  8,82,031. 

Che  quantities  sold  at  the  different  Kothis  were — Hunsur 
t  hi,  673  tons,  13  cwts.,  58  lbs. ;  Seringapatam  Kothi,  439 
s,  11  cwts.,  28  lbs.;  Hassan  Kothi,  180  tons,  9  cwts.,  28 lbs.; 
ikraangalur  Kothi,  132  ton.s,  14  cwts.,  70  lbs.;  Jirthahalli 
thi,233  tons,  13  cwts.,  48  lbs.;  Shimoga  Kothi,  471  tons,  14 

r3.,6  lbs.;  Shikapur  Kothi,  252  tons,  7  cwts,  49  lbs.  Of  the 
;  tons,  13  cwts.,  53  lbs.  offered  for  sale  at  Hunsur  Kothi, 

:  v  148  tons,  4  cwts.,  28  lbs.,  consisted  of  logs,  which  were 

osified  as  follows: — 

Tons.        cwts.        lbs.       Price  given. 

r  class       ...  10  28       Es.  60]  per  ton. 


6  5  84        „  596 


1  60  4  84        „  575  to  582  per  ton. 

i   „        21  3  56        „  570  to  574  „ 

1  ,,  6  ...  ...  554  „ 

The  roots  fetched  prices  ranging  from  Us.  416  to  Rs.  449,  the 

iwdust  Rs,  420,  and  the  chips  and  trimmings  from  Rs.  70-8  to 

Is.  301. 

Handalmod  oil. — The   Mysore    Grovemment  has  long  had 
iblishinents  for  extracting  the  oil,  which  is  sold  at  the 
nual  auction  along  with  the  wood,  and  chiefly  bought  up  for 
'ortation  to  China  and  Arabia.    It  is  procured  from  the  wood 
distillation,  the  roots  yielding  the  largest  quantity  and 
■3t  quality  of  oil.    The  body  of  the  still  is  a  large  globular  clay 
>t  with  a  circular  mouth,  and  is  about  2\  feet  deep  by  6i  in 
umference  at  the  bilge.    Xo  capital  is  used,  but  the  mouth 
the  still,  when  charged,  is  closed  with  a  clay  lid  having  a  small 
''i  in  its  centre,  through  which  a  bent  copper  tube  about  b\ 
'  long  is  passed  for  the  escape  of  the  vapour.    The  lower  end 
•  he  tube  is  conveyed  inside  a  copper  receiver,  placed  in  a  large 
•ous  vessel  containing  cold  water.    When  preparing  the  san- 
'  for  distillation,  the  white  or  sap  wood  is  rejected,  and  the 
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heartwood  is  cut  into  small  chips,  and  distillation  is  slowly 
carried  on  for  ten  days  and  nights,  by  which  time  the  whole  of 
the  oil  is  extracted.  As  the  water  from  time  to  time  gets  low  iu 
the  still,  fresh  supplies  are  added  from  the  heated  contents  of 
the  refrigerator.  The  quantity  of  oil  yielded  by  wood  of  good 
quality  is  at  the  rate  of  10  ozs.  per  maund,  or  2*5  per  cent. 
It  is  transparent  and  of  a  pale  yellow  colour,  and  has  a  resinou- 
taste  and  sweet  peculiar  smell,  which  is  best  appreciated  bv 
rubbing  a  few  drops  of  the  oil  on  the  warm  hand.  Its  specific 
gravity  is  about  0-980.  [Bidie.)  The  average  price  in  India  i;- 
about  Es.  8  per  lb. 

From  Mr.  Eussell's  report  we  learn  that  recently  Messrs.  F. 
Smith,  of  Bangalore,  and  W.  F.  Petrie  Hay,  of  Hunsur,  have, 
with  permission,  been  making  exjoerimental  distillations.  Their 
samples  were  clear  and  good,  but  it  has  been  brought  to  notice 
that  the  use  of  iced-strainers  would  be  necessary  to  prevent  the 
oil  becoming  thick  or  cloudy  when  exported  to  colder  regions. 

False  Sandalwoods   of  Eastern    Commerce. — The   wood  of 
Santalum  Preissii  (South  Australian  sandalwood)  is  dark - 
brown  in  colour,  with  unusually  close  tenacious  texture,  and 
extraordinarily   hard  and  heavy.    It  is    much  sought  for  in 
China,  where  the  oil  is  used  for  medicinal  purposes  and  to 
perfume  soaps.    Messrs.   Schimmel  &  Co.  distilled  75  kilos  of 
the  wood  and  obtained  3  kilos,  800  grams,  of  oil.    The  wood, 
therefore,  is  one  of  the  richest  sandalwoods  for  oil.    In  many 
respects  the  latter  is    characteristic  and  interesting;   it  is 
viscid,  of  a  cherry- red  colour,  and  specifically  heavier  than 
water.    At  15°  C.  its  sp.  gr.  is  1'022.    The  oil  possesses  the 
property  of  solidifying  at  medium  temperatures  and  separating 
acicular  crystals,  so  that  in  the  process  of  distillation  tlic 
cooling  must  be  very  carefully  effected,  otherwise  the  con- 
densing tubes  become  blocked.    This  phenomenon  occurs  espe- 
cially in  the  medium  fractions  of  the  oil.    The  ras^Dcd  wood  has . 
an  agreeable  balsamic  odour  with  a  suggestion  of  rose  oil  which  | 
is  not  perceptible  in  the  normal  oil.    By  separating  the  oil  into 
a  niimber  of  fractions,  the  rose  odour  can  be  recognised  in  some 
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I  the  middle  fractions.    {Berichte  von  Schimmel  8f  Co.,  1891.) 
lie  wood  of  Santalum  cignorum  (West  Australian  san- 
alwood)  has  a  sharp  odour  which  distinguishes  it  from  true 
audalwood.    The  oil,  which  has  the  same  peculiarity,  has  a  sp. 
.  of  0-953,  rotation  +5°  20. 

African  Sandalwood  (botanical  origin  unknown)  is 
eddish-hrown  in  colour,  and  very  hard  and  close.  Distilled 
ith  water  it  yields  3  per  cent,  of  a  ruby-red' oij.  having  the 
ousistence  of  true  sandalwood  oil.  Its  sp.  gr.  at  15°  C.  is 
969.  The  odour  resembles  that  of  West  Indian  sandal  oil. 
DericMe  von  Schimmel  ^  Co.,  1891.)  This  wood  is  largely 
inported  into  Bombay  ;  a  sample  kindly  supplied  by  Messrs. 
ichimmel  &  Co.  was  found  to  agree  exactly  with  that  sold  in 
he  bazaar.  It  is  used  in  India  as  a  cheap  substitute  for  true 
iudalwood. 


EUPHOKBIACE^. 

EUPHORBIA  PILULIFERA,  Linn. 

Yig,—Jacq.  Icon.,  t.  478  ;  Burm.  Thes.  Zeyl.,  U.  104-105, 

1. 

Hab. — Throughout  the  hotter  parts  of  India.    The  herb. 

Vernacular. — Dudhi  {Hind.),  Bara-keru  (JBeng.),  Goverdhan, 
^othidudhi,  Nayeti  {Mar.),  DudheH  {Guz.),  Amumpatchai-arissi 
T'lm.),  Bidari,  Nanabala  {Tel.),  Gentikasa,  Barasu  {Can.). 

History,  Uses,  &C. — This  plant  is  not  mentioned  by 
findu  medical  writers,  nor  does  there  appear  to  be  any  Sanskrit 
laeforit.    It  is  known,  however,  as  a  popular  remedy  for 
"rtns,  bowel  complaints,  cough  and  gonorrho3a,  and  as  a  local 
M>lication  for  the  cure  of  ringworm,  the  Marathi  name  JSfai/eii 
uifies  ringworm.    Ainslie  (ii.,  99)  remarks; — "If  we  may 
leve  Piso  {Be  Med.  Brazil),  and  Barham  (p.180),  it  possesses 
'^t  extraordinary  qualities,  such  as  a  few  drops  of  the  juice 
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of  it  killing  serpents ;  its  cfRcacy  in  venereal  complaints  and 
dry  bellyache;  and  its  being  an  antidote  to  poisons." 

Recent  investigation  has,  however,  thrown  more  light  upo; 
the  properties  of  the  plant.    Marsset  has  discovered  that  it  kill 
small  animals  by  paralysing  the  respiration  and  the  heaii. 
through  its  direct  action  on  the  respiratory  and  cardiac  centre- 
The  active  principle  is  eliminated  by  the  liver,  for  in  all  tli' 
animals  which  died  during  the  experiments  the  gall-bladdc  i 
was  found  to  be  distended  with  bile.     He  has  publisher 
excellent  results  obtained  with  it  in  the  dyspnaea  of  asthiu;: 
emphysema  and  bronchitis,  these  good  results  depending  upo 
a  particular  modification  of  the  functions  of  the  pneumogastii 
{Gontrih.   a   V etude  hot.  pJujs.  et   therap.  de  I'Euphorb.  p.' 
Paris,  1884.)    Tison  and  Beaumetz  obtained  very  satisfactoi; 
results  from  it  in  dyspnsea  of  cardiac  origin.    It  appears  to  ai 
beneficiallj'  upon   spasmodic  dyspnrea,  from  whatever  cau^• 
arising,  and  it  unquestionably  is  a  remedy  of  great  power  ar 
promise.    {Whitla.)    Its  action  is  not  cumidative.    The  activ 
principle  being  soluble  in  water  and  dilute  alcohol,  an  abuudai. 
watery  vehicle  should  therefore  be  employed.    An  exti;act  mad 
with  water  or  weak  spirit  keeps  well.    In  decoction,  1  oz.  of  tl 
fresh  plant  or  i-  oz.  of  the  dried  plant  may  be  used  with  2  quai  : 
of  water,  and  be  reduced  by  simmering  to  one  quart ;  the  additii 
of  H  to2ozs.  of  alcohol  will  prevent  it  from  spoiling  in  a  co; 
climate,  but  in  India  the  decoction  should  be  made  fresh  evoi 
2  days.    The  extract  may  be  given  in  1  gram  doses,  dissolved: 
syrup  or  water ;  it  should  not  be  prescribed  in  pill,  on  account  i 
its  irritant  action  on  the  gastric  mucous  membrane.    The  decc" 
tion  is  given  in  doses  of  a  wine-glassful  three  or  four  times 
day  ;  both  preparations  are  best  given  after  meals  or  immcdiatf  1 
before  them .    Attention  has  been  redirected  to  this  drug,  as  ' 
value  in  the  treatment  of  hay  asthma  and  coryza,  by  Dr.  Kom 
crans  Workman  {Therap.  Gaz.,  July  15,  1890),  who  .states  th:. 
in  thirteen  cases  of  hay  asthma,  prompt  relief  was  obtained  i 
nine,  in  one  of  the  other  cases  partial  relief  was  obtained, 
in  the  remaining  three  cases  the  results  were  negative.  Tl 
fluid  extract  was  administered  in  doses  of  30  to  60  minims  ever 
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four  hours.  In  nearly  all  the  above  cases  iodide  of  potassium 
md  arsenic  had  been  previously  used.  In  nine  cases  of  coryza, 
good  results  were  obtained  in  six,  the  sneezing  and  rhinal 
fiow  ceasing  or  diminishing  within  thirty-six  hours  after  the 
idmiuistration  of  the  drug  was  begun.  The  doses  were  repeated 
every  three  or  four  hours.  In  five  cases  of  asthma  of  frequent 
recurrence  and  long  standing,  marked  relief  was  experienced 
in  one  case  :  the  dyspnoea  soon  disappeared  and  the  attacks 
were  always  shortened.  In  the  other  four  cases  no  good  effects 
were  obtained. 

Description. — Annual,  tairy,  obliquely-erect,  with  the 
apices  recurved;  leaves  opposite,  obliquely-oblong,  serrulate; 
flowers  small,  numerous,  in  globular,  axillary,  shortly -peduncled 
clusters ;  seeds  ovoid.  The  acute  leaves,  hispid  hairiness,  and 
small  fruit  render  this  species  easily  recognizable. 

Chemical  com'position. — The  plant  has  been  examined  by  J.  H. 
Bunting  [Amer.  Journ.  Pharm.,  1888,  552),  whose  analysis 
shows  the  presence  of  the  following  constituents  :  wax,  caout- 
chouc, chlorophyll,  resin,  tannin,  sugar,  mucilage,  carbo- 
hydrates, albuminoids,  calcium  oxalate,  and  other  salts. 

Nothing  is  known  of  the  active  principle  beyond  the  facta 
that  it  is  soluble  in  water  and  weak  spirit,  and  insoluble  in 
alcohol  of  90°,  ether,  chloroform,  bisulphide  of  carbon  and  oil  of 
turpentine ;  it  is  supposed  to  be  a  gum-resin.    The  watery 

'lution  on  evaporation  to  dryness  leaves  a  deep  reddish -brown 
substance,  having  a  vitreous  fracture,  hardly  any  taste  and  a 

trawberry  odour.  {Barclet  et  Egasse,  Form,  des  Nom,  Bemedes, 
i'aris,  1886.) 

EUPHORBIA  THYMIFOLIA,  Burm^ 

¥\g.—Burm.  Thes,  Zeyl,  t.  105,  /.  2;  Rheede,  Hort. 
Mai.  X.,  t.  33. 

Hab.-Throughout  India  and  Ceylon,  Central  Asia,  and  all 
hot  countries,  except  Australia. 
111.-32 
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F<9/'rtacttZar.— Chhoti-dudhi,  Nigachuui  {Hind.),  Rakta-keru, 
Dudhiya  {Beng.),  Chin-amam-patchai-arissi,  SittrapaUdi(Tm.), 
Bidari-n^na-biyyam  {Tel.),  D^kti-dudhi^  Lahan-nayeti  {Mar.), 
Dodhuk,  Hazardana  {Punj.). 

History,  Uses,  &C. — This  plant  is  not  mentioned  in 
tlie  standard  Sanskrit  medical  works,  but,  along  with  the  allied 
species  E.  graniilata,  Forsk.,  E.  microjphyUa,  Heyne,  and 
E.  Clarlieana,  Hook/.,  which  the  natives  do  not  distinguish  from 
it,  it  is  used  medicinally  in  most  parts  of  India  and  the  East. 
The  author  of  the  Kind  ami- el-tajarih  states  that  it  is  a  small 
milky  prostrate  plant  with  slender  reddish  stems,  and  opposite 
leaves  about  the  size  of  a  split  lentil  seed,  very  common  about 
Merv  in  sandy  ground.  It  is  hot  and  dry  in  the  first  of  the 
third  degree  ;  the  expressed  juice  or  powdered  plant  with  wine 
is  given  as  a  remedy  for  the  bites  of  venomous  reptiles,  and  is 
applied  externally  to  the  bitten  part ;  with  milk  it  acts  as  a 
purgative  and  expels  all  noxious  humors  from  the  body.  Accord- 
ing to  AinsKe,  the  Sanskrit  name  is  Rakta-vindu-chhada,  which 
would  imply  that  it  is  a  remedy  for  Rakta-vindu,  "gonorrhoea 
with  sanious  discharge."  He  remarks : — "The  very  small  leaves 
and  seeds  of  this  low-growing  annual  plant,  which,  in  their 
dried  state,  are  slightly  aromatic  and  a  little  astringent,  are 
given  by  the  Tamool  doctors,  in  worm  cases,  and  in  certain 
bowel  affections  of  children ;  they  are  commonly  administered 
in  the  form  of  powder,  and  in  buttermilk,  to  the  quantity  of 
one  pagoda  and  a  quarter  weight  in  the  course  of  the  day  on  an 
empty  stomach.  The  leaves  when  carefully  dried  smell  some- 
thing like  tea."  {Mat.  Ind.,  ii.,  75.)  Irvine  states  that  it  is  used 
as  a  stimulant  and  laxative  in  Northern  India.  In  the  Concan 
the  juice  is  used  to  cure  ringworm,  and  mixed  with  chloride  of 
ammonium  for  the  cure  of  dandriff.  O'Shaughnessy  says  that 
the  juice  is  a  violent  purgative,  and  that  the  fresh  plant  is,  bv 
the  Arabs,  applied  to  wounds.  In  the  Did.  Econ.  Prod,  of 
India,  it  is  stated,  on  the  authority  of  the  Rev.  A.  Campbell, 
that  the  Santals  use  the  root  of  this  plant,  which  they  call 
Nanha-pusi-toa,  as  a  remedy  for  amenorrhoea. 
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Description. — A  much  branched  annual  prostrate  plant, 
more  or  less  hispidly  pubescent,  leaves  opposite,  ^  to  ^  inch, 
petioled,  obliquely- oblong,  obtuse,  crenulate,  glabrous  or  pubes- 
oent  beneath,  stipules  elongate,  involucres  subsaKtary,,  very 
minute,  axillary,  especially  in  the  crowded  terminal  branchlets, 
I  lobes  short  ciliate,  glands  very  minutej  stipitate ;  capsules  erect, 
L  obtusely  keeled,  pubescent seeds  with  5  to  6.  shallow  transverse 
f  furrows. 

Chemical  composition. — An  alcoholic  extract  of  the  whole 
plant  was  mixed  with  water  acidulated  with  sulphuric  acid,  and 
successively  agitated  with  petroleum  ether  and  ether,  and  then 
reagitated  with  ether  from  the  solution  rendered  alkaline  with 
sodic  carbonate.  The  petroleum  ether  extract  contained,  a 
1  large  amount  of  colouring  matter ;  it  had  a  very  faint  bitter 
taste ;  on  standing,  dark,  and  what  appeared  to  be  crystalline, 
points  separated,  but  which,  on  microscopic  examination,  were 
destitute  of  regular  structure.  Euphorbon  was  specially 
sought  for,  but  we  arrived  at  no  definite-  conclusion  relative  to 
its  presence. 

The  acid  ether  extract  was  of  a  greenish  colour,  and  partly 
soluble  in  water,  the  solution  giving  a  greenish  coloration  with 
ferric  chloride,  and  precipitating  gelatine,  but  giving  no 
reaction  with  cyanide  of  potassium. 

After  washing  off  by  cold  alcohol  the  extractive  adhering 
to  the  sides  of  the  capsule,  and  which  was  insoluble  in  water, 
a  sulphur-yellow  deposit  was  left,  which,  on  microscopic 
examination,  consisted  of  very  minute  needles.  This  principle 
was  present  in  only  minute  traces,  and  was  soluble  even 
in  warm  alcohol  with  difficulty;  it  gave  the  reactions  of 
quercitrin. 

The  aqueous  original  acid  solution,  before  the  addition  of 
sodic  carbonate,  was  of  a  bright  claret  colour  ;  on  the  addition 
of  the  alkali  sage-green  flocks  separated,  the  addition  of  acids 
!  causing  solution,  and  reproducing  the  original  claret-coloured 
solution ;  but  after  standing,  the  flocks  became  insoluble  m  acids, 


252 


EUPEORBIACEM 


and  only  a  faintly  yellowish-red  tint  was  produced  by  theii 
addition. 

The  alkaline  ether  extract  contained  an  alkaloidal  priucipk- 
which  crystallized  in  fine  colourless  feathery  crystals ;  it 
possessed  no  bitter  taste.  With  Frbhde's  reagent  in  the  coldi 
a  very  faint-yellow  tint  was  produced,  which  was  changed  to 
greenish  on  gently  warming.  Concentrated  nitric  acid  gave  a 
yellowish  tint.  Sulphuric  acid  and  potassium  bichromate  noi 
colour  reaction. 

EUPHORBIA  TIRUCALLI,  Linn. 

Fig.—Meede,  BorL  Mai.  ii.,  t.  44.  Milk-bush  {Eng.), 
Euphorbe  antivenerien  [Fr.). 

Hab. — Africa.  Cultivated  in  India  and  the  East.  The 
juice  and  bark. 

Vernacular. — Bar-ki-thohar,  Bar-ki-sehund  {Hind.),  Kdda- 
nivali  {Mar.),  Netrio-thora,  Thora-danadalio  [Giiz.),  Kalh- 
konibu  {Tarn.),  Kada-jemudu  {Tel.),  Bonta-kalli,  Kada-nevali 
(Can.),  Tiru-kalli  {Mai ),  Lanka-sij  {Beng.). 

History,  Uses,  &C  — This  shrub  has  been  introduced 
into  the  East  from  Africa,  and  is  much  used  for  making  fences 
round  cultivated  fields,  as  cattle  will  not  break  through  it 
owing  to  the  acrid  nature  of  the  milky  juice.  The  earliest  notice 
of  E.  Tirucalli  that  we  know  of  is  in  the  Kdmus,  which  was 
written  about  the  middle  of  the  14th  century;  it  is  there  called 
(dihan),  the  name  by  which  it  is  still  known  in  Arabia 
{Forslcahl),  and  is  described  as  a  noxious  plant,  used  to  poisou 
wild  beasts.  The  plant  is  not  mentioned  in  the  Nighautas, 
but  the  juice  is  in  general  use  among  the  natives  of  India  as  a 
purgative,  and,  applied  locally,  as  a  counter-irritant.  Rheede 
states  that  a  decoction  of  the  root  is  given  in  certain  cases  of 
colic,  and  that  the  milky  juice  mixed  with  melted  butter  i* 
prescribed  as  a  purge.  It  is  the  Ossifraga  lactea  of  Rumphius, 
who  says  that  the  bark  is  applied  in  Java  to  fractures.  Accord- 
ing to  Horsfield,  the  Javanese,  who  call  it  Kayoo-oorb,  also  use 
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it  as  a  vesicant.  Virey  {Rist.  Nat,,  p.  299)  says  :— II  gudrit  tres 
bien  raffection  venerienue  ;  il  est  aussi  purgatif  et  vomitif ," 
Loureiro  notices  its  caustic  nature:  "  Occulos  si  tangat  ex- 
cfecat."  {Aindie,  Mat.  Lid.,  ii.,  133  and  425.)  In  the  Coucan 
^  1  to  4  drops  of  the  milky  juice  are  given  with  treacle  or  the 
1  flour  of  Cicer  arietinum  as  a  purge,  and  the  charcoal,  which  is 
very  light,  is  used  in  making  pastilles.  Br.  G.  Y.  Hunter 
speaks  of  the  juice  as  a  good  application  in  neuralgia.  In  Goa 
it  is  used  for  poisoning  fish. 

Description. — A  shrub  or  small  tree,  15 — 20  feet,  with 
mumerous  slender  branches,  smooth,  and  of  a  bright-green  colour, 
(having  a  few,  most  minute  leaves  at  the  extremities,  which  soon 
fall  off ;  as  the  plant  grows  older,  the  stalks  become  stronger,  and 
It  length  woody  and  of  a  brown  colour.    The  wood  of  old  trees 

-  white,  close-grained  and  strong  ;  it  produces  a  good  charcoal 

or  gimpowder  and  other  purposes. 

Chemical  composition. — See  next  article, 

EUPHORBIA  NERIIFOLIA,/vmn 

Fig. — DC.  Plant.  Grasses,  ii.,  t.  46  ;  Rumph.  Rerb.  Amb.  iv., 
40. 

Hab. — Deccan  Peninsula,  Beluchistan,  Malay  Islands. 
Cultivated  elsewhere.    The  juice  and  root. 

Vernacular.  — Sehund,  Thohar  {Rind.),  Mansa-sij,  Pata-sij 
*Seng.),  Nevadunga,  Mingut  {Mar.),  Thohar-kantaro  {Giiz.), 
ilaik-kalli  (Tarn.),  Aku-jemudu  {Tel.),  Yale-kalli  (Can.),  Elak- 
kalli  (¥«/.). 

EUPHORBIA  ANTIQUORUM,  Linn. 
Fig.  ^  Wight  Ic,  t.  897  ;  Rheede,  Hort.  Mai.  ii.,  t.  42. 
I   Hab —Throughout  the  hotter  parts  of  India  and  Ceylon. 
BAe  juice  and  root. 

I'  F-emacw^ar.— Tidhara-sehund  {Rind.),  Tekata-sij  {Beng.), 
J'ridhfiri-nevadunga,  Nara-seja  (Jlfar.),  Shadhurak-kalli  {Tarn.), 
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Bomma-jeraudu  {Tel.),  Mudu-raula-kalli  {Can.),  Katak-kall 
{Mai),  Tandhari-thohar  {Gtiz.). 

History,  Uses,  &c.— These  two  plants  are  iucludct 
under  the  Sanskrit  names  of  Snuhi,  Sehunda,  Yajra,  Vajra-tundi 
Vajra-dantaka,  Gandira  and  Maha-taru,  and  are  supposed  t' 
ward  off  lightning  strokes,  on  which  account  they  are  sometim(- 
cultivated  in  pots  placed  on  exposed  positions  in  Hindu  house  - 
They  are  sacred  to  Mans^,  the  goddess  of  serpents.    In  som 
parts  of  India,  in  July  and  August,  on  Tuesdays  and  Thurs 
days,   the  natives  approach  the  trees  with  offerings  of  ric( 
milk,  and  sugar,  praying  to  be  delivered  from  snake-bite- 
They  also  employ  the  root  mixed  with  black  pepper  as 
medicine  for  the  cure  of  snake-bites  internally  and  externalh 
Dutt  informs  us  that  in  Bengal,  on  the  fifth  day  after  the  fu 
moon  of  the  month  Srawan,  E.  neriifoUa  is  planted  in  the  court 
yard  of  Hindu  houses  and  worshipped. 

In  Western  India  there  is  a  curious  custom  among  the  Con* 
cani  Brahmins  in  connection  with  this  plant.  At  the  time  ( 
the  Dewali  ih.ej  cut  a  portion  of  the  stem,  hollow  it  out,  ani 
fill  it  with  oil,  in  which  they  place  a  wick.  The  little  lam 
thus  formed  is  lighted  and  carried  from  house  to  house  wii 
the  object  of  depositing  it  unextinguished  in  the  house  ( 
some  friend  or  acquaintance,  saying  at  the  same  time,  "  A  sor- 
in-law  for  you,"  that  is,  wishing  them  good  fortune  (Nev; 
dunga) .  The  people  of  the  house  pretend  not  to  want  it,  au 
try  to  extinguish  the  light  by  throwing  water  at  it.  The- 
lamps  are  also  placed  upon  little  heaps  of  cowdung  an 
worshipped. 

In  the  Nighantas  the  plants  are  described  as  purgative,  pui 
gent,  digestive,  bitter  and  heavy,  and  are  said  to  be  useful  i 
constipation,  flatulent  distention,  tumours,  swellings,  abdomiu; 
enlargements,  rheumatism,  spleen,  leprosy,  mania  an 
jaundice. 

They  abound  in  an  acrid  milky  juice,  which  is  a  popul; 
application  to  warts  and  other  cutaneous  affections.  Tl' 
native  doctors  purify  arsenious  acid  by  packing  it  in  a  ho! 
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made  iu  a  piece  of  the  stem,  closing  tlie  hole  and  exposing 
^he  stem  to  the  action  of  fire  until  it  is  charred.    The  milky 
jiiice  of  E.  neriifolia  is  usually  administered  internally  by 
iking  other  purgatives  and  aromatics   in  it,  so  that  by 
sorption  of  the  juice  their  purgative  properties  become 
lucreased.    A  similar  method    is  adopted   when  the  juice 
is  applied  externally,  a  tent  or  issue  pea  being  prepared  with 
some  finely  powdered  drug  and  steeped  in  it,    Ainslie  tells  us 
that  the  native  practitioners  prescribe  the  juice  as  a  purge  and 
deobstruent,  in  those  visceral  obstructions  and  dropsical  affec- 
tions which  are  consequent  of  long-continued  intermittent 
fever,  the  quantity  given  for  a  dose  being  about  :^  of  a  pagoda 
vs^eight  (20  grs.).    Externally,  mixed  with  margosa  oil,  it  is 
ipplied  to  limbs  which  have  become  contracted  from  rheuma- 
:ism.  [Mat.  Inch,  Yol.  II,,  p.  97.)    In  Bombay  the  root  is  mixed 
vith  country  liquor  to  make  it  more  intoxicating,  and  the  juice 
s  used  to  kill  maggots  in  wounds,  and  is  dropped  into  the  ear 
0  cure  earache,  a  practice  common  to  many  parts  of  India, 
n  the  Concan  the  stem  is  roasted  in  ashes,  and  the  expressed 
nice,  with  honey  and  borax,  given  in  small  doses  to  promote 
be  expectoration  of  phlegm  ;  sometimes  the  juice  of  Adulsa 
s  added.    For  asthma,  Mudar  flowers,  Aghada  root,  and  Gokaran 
Oct  are  steeped  in  the  juice,  powdered  and  given  with  honey 
nd  chebulic  myrobalans.    Dose  about  4  grains.    The  author  of 
he  Makhzan-el-Adiciya,  under  the  name  of  Zakum  (Euphorbia), 
scribes  four  Indian  species,  which  are  probably  E.  antiquorum, 
neriifolia,  E.  Nivulia  and  E.  Tirucalli.    The  milky  juice  of 
19  first,  he  says,  is  mixed  with  the  flour  of  Cicer  arietinum, 
'isted,  and  administered  in  pills  as  a  remedy  for  gonorrhoea. 
'  has  a  strong  purgative  action.    The  juice  of  the  second  and 
lird  species  is  heated  and  dropped  into  the  ear  for  the  cure  of 
'5'ache  ;  heated  with  salt  it  is  given  as  a  remedy  in  whooping 
"gh,  asthma,  dropsy,  leprosy,  enlarged  spleen,  dyspepsia, 
'Qdice,  flatulence,  colic,  calculus,  tumours,  &c.    The  fourth 
"cies  yields  a  milky  juice,  having  similar  properties,  Spren- 
-Hdentifies  E.  neriifolia  with  the  /-j  l^^t^  (Mahiiduneh)  of  Ibn 
na,  also  called  Hab-el-muluk,  a  purgative  seed  of  a  reddish 
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brown  colour  and  like  a  vetch.*   The  author  of  the  ^la^  jocosely 

remarks  that  the  name  should  be  ^Jl<i.j  and  says:  

J  It-,  ill  j_j5  /«3lij  j«^aj  <j  I  /-juj  ^jlj  ^1  '<xt  is  sufficient  as  a 
purgative  without  the  assistance  of  any  other  drug."  Ibn  Sina 
describes  Mahudaneh  as  tricoccous  and  like  a  large  filbert;  he 
says,  the  name  of  the  plant  is  Shibab.  It  cannot  be  E.  neriifolia, 
which  has  seeds  no  larger  than  a  grain  of  mustard.  In  the 
Diet,  of  Econ.  Prod.,  published  by  the  Grovernment  of  India,  it  is 
stated,  on  the  authority  of  Dr.  J.  H.  Thornton,  that  the  juice  o 
E.  antiquomm  mixed  with  burnt  borax  and  common  salt  is 
as  an  application  to  painful  joints  and  swellings.  Dr.  Thornto 
says: — "The  fresh  milky  juice  is  a  direct  irritant  both  w! 
taken  internally  and  applied  externally.  Taken  in  very  si 
quantities,  it  is  a  drastic  purgative."  E.  trigona,  Ha  worth 
the  Kattimandu  or  "knife  medicine"  of  the  Telugus,  so  na 
because  it  is  used  for  fixing  knife  blades  in  their  handles,  an 
E.  Nivulia,  Ham.,  have  similar  properties. 

Description. — E.  neriifoUa  is  a  small,  fleshy,  glabrous 
or  shrub,  branches  jointed,  cylindric  or  obscurely  6-angled,  wi 
short,  sharp  stipular  thorns  arising  from  thick  tubercles  ;  leav 
deciduous,  fleshy,  obovate  oblong  or  obovate-acute ;  involucres  ' 
small,  stout,  dichotomous,  short-peduncled  cymes  from  th 
sinuses,  hemispheric^  smooth,  styles  connate  high  up,  undivided 
cocci  compressed,  glabrous ;  the  fruit  is  tricoccous,  but  so  deep! 
divided  that  it  has  the  appearance  of  three  radiating  slende 
follicles.  The  seed  is  about  the  size  and  shape  of  a  grain  o 
mustard,  and  of  a  greyish-brown  colour. 

E.  antiquomm  is  an  erect,  fleshy,  glabrous  tree  or  shrub 
branches  terete  or  obscurely  3 — ^6  angled,  branchlets  with  3— 
thick  sinuate  wings,  and  a  pair  of  sharp  stipular  thorns  in  till 
sinuses ;  leaves  few  and  small,  from  the  sides  of  the  wi 
fleshy,    obovate   oblong,    tip    rounded;    involucres  3-n8 
forming  short-peduncled  cymes  in  the  sinuses,  styles 
2-lobed,  cocci  compressed,  glabrous. 

E.  Nivulia  and  E.  trigona  are  very  similar  shrubs. 

•  Hab-el-muluk  is  the  seed  of  Croton  Tiglium. 
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Chemical  composition. — Henke  [Archiv.  d.  Pharm.,  Vol,  224 
^  1886),  729 — 759)  lias  ascertained  that  the  dried  juice  of  Katti- 
iiiandu  {S.  Niviilia)  contains  35  per  cent,  of  Euphorbon,  25*40 
ler  cent,  of  resin  sohible  in  ether,  13-70  of  resin  insoluble  in 
ther,  1-50  per  cent,  of  caoutchouc,  and  the  other  constituents  of 
commercial  gum  euphorhium.  The  dried  juice  of  E.  Tirucalli 
was  also  found  to  be  of  a  similar  nature,  and  to  contain  4  per 
cent,  of  caoutchouc.  Henke  examined  the  juice  of  sixteen 
species  of  Euphorbia  and  ascertained  that  they  all  contain 
euphorbon,  so  that  we  may  fairly  suppose  it,  as  well  as  an  acid 
resiu,  malate  of  calcium,  and  caoutchouc,  to  be  a  constant 
constituent  of  the  milky  juice  of  all  the  plants  belonging  to  the 
genus.  {See  next  article.) 

EUPHORBIA  RESINIFERA,  Berg. 

Fig. — Jackson,  Account  of  Morocco,  t.  6  ;  Berg,  et  Sch.,  t.  34  d, 
, /.  M-X;  Benfl.  and  Trim.  240. 

Hab. — Morocco.    The  dried  juice  (Gum  Euphorbium). 
Vernacular. — Farbiyun,  Afarbiyun,  Farfiyun  {Ind.  Bazars). 

History,  Uses,  &C. — Euphorbium  was  known  to  the 
laucieuts.  Dioscorides  and  Pliny  both  describe  its  collection  on 
iMount  Atlas  in  Africa,  and  notice  its  extreme  acridity.  Accord- 
ing to  the  latter  writer,  the  drug  received  its  name  in  honour 
:of  Euphorbus,  Physician  to  Juba  II.,  King  of  Mauritania. 
This  monarch,  who,  after  a  long  reign,  died  about  A.D.  18, 
was  distinguished  for  his  literary  attainments,  and  was  the 
author  of  several  books,  which  included  treatises  on  opium  and 
lauphorbium.  The  latter  work  was  apparently  extant  in  the 
time  of  PHny. 

Euphorbium  is  mentioned  by  numerous  other  early  writers 
on  medicine,  as  Rufus  Ephesius,  who  probably  flourished 
during  the  reign  of  Trajan,  by  Galen  in  the  2nd  century,  and 
OJ  Vindicianus  and  Oribasius  in  the  4th.  ^tius  and  Paulus 
%ineta,  who  lived  respectively  in  the  6th  and  7th  centuries, 
^QTe  likewise  acquainted  with  it;  and  it  was  also  known  to  the 
III.-33 
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Arabian  scTiool  of  medicine.  In  describing  the  route  from 
Aglimat  to  Fez,  El-Bekri  of  Granada,  in  1068,  mentioned  th<^ 
numerous  plants  of  El-Farhiijim  growing  in  the  country  of  the 
Beni  Ouareth,  a  tribe  of  the  Sanhadja.  {Pharmacol  rap  Ida.) 
Ibn  Sina  notices  the  drug  under  the  name  of  Farbiyun;  Haji 
Zein  states  that  it  is  called  Farbiyun,  Afarbiyun,  Farfiyuu 
and  Takilb,  and  that  the  men  who  collect  it  have  to  tie  up  their 
faces  to  prevent  the  dust  entering  their  mouths,  as  it  would 
cause  all  their  teeth  to  fall  out.  He  says  that  as  soon  as  it  i^^ 
collected,  it  is  mixed  with  husked  beans  to  preserve  its  strength, 
and  that  when  fresh  it  is  of  a  yellow  colour,  translucent,  and 
easily  soluble  in  olive  oil;  when  old  it  turns  reddish-yellow,  the 
odour  is  acrid.  As  regards  its  medicinal  properties,  he  states 
that  it  is  a  useful  application  in  sciatica,  palsy,  colic,  lumbago, 
and  removes  phlegmatic  humors  from  the  joints  and  limb>: 
internally  administered  it  acts  as  a  purgative  of  bile  and  phlegm. 
However  used,  it  should  always  be  diluted  -with  such  substancc- 
as  oil  of  roses  (fatty  extract),  bdellium,  extract  of  liquoricf. 
tragacanth  or  gam  arable ;  the  dose  is  from  one  carat  to  one  dang. 
When  given  internally  to  women,  it  causes  abortion,  but  apessar  \ 
containing  one  grain  of  euphorbium  causes  the  mouth  of  th« 
uterus  to  contract  and  prevents  abortion.  Jlixed  with  honej'  i' 
is  used  in  purulent  ophthalmia.  Three  dirhams  is  a  fatal  dose, 
causing  ulceration  of  the  stomach  and  intestines ;  the  antidote - 
for  it  are  sour  milk,  the  juice  of  sour  pomegranates,  aad  cam- 
phor. 

The  author  of  the  Tahfat-el-muminin  gives  almost  a  litera 
translation  of  what  Dioscorides  saj's  about  euj)horbium,  an*! 
reproduces  a  great  part  of  Haji  Zein's  account  of  it;  he  men 
tions  its  use  as  a  snufE,  when  diluted  with  beet  juice,  in  certaii 
affections  of  the  brain,  as  a  dusting  powder  to  remove  proud  flesl. 
and  as  an  enema  in'obstructed  menses.    In  modern  medicirit 
euphorbium  is  never  given  internally,  but  it  is  still  sometime 
employed  as  an  errhine,  after  having  been  largely  diluted 
some  inert  powder,  in  amaurosis,  deafness,  and  other  chroni' 
brain  diseases.    Its  use  as  a  counter-irritant  is  now  alnio- 
entirely  confined  to  veterinary  practice. 
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Description. —The  drug  consists  of  irregular  pieces, 
.^Idoiu  more  than  an  inch  across  and  mostly  smaller,  of  a  dull 
How  or  brown  waxy-looking  substance,  among  which  por- 
)ns  of  the  angular  spiny  stem  of  the  plant  may  be  met  with, 
iie  substance  is  brittle  and  translucent,  and  has  a  somewhat 
aromatic  odour;    it  is  extremely   acrid,    and  the   dust  is 
powerfully  irritant  if  inhaled. 

Chemical  composition.  — An  analysis  of  selected  fragments  free 
from  extraneous  matter  by  Fllickiger  ( Vierteljahresschrift  fur 
■  iJct.  Phann.,  xvii.  (1868),  82 — 102)  shows  the  composition  of 


I  he  drug  to  be  as  follows  :  — 

Amorphous  resin,  C^^H'^O^   38 

Euphorbon,  Qi^H-^^o    22 

Mucilage    18 

Malates,  chiefly  of  calcium  and  sodium   12 

Mineral  compounds    10 


100 

'  The  amorphous  resin  is  readily  soluble  in  cold  70  per  cent, 
jdcohol.  The  solution  has  no  acid  reaction,  but  an  extremely 
i!)aming  acrid  taste.  By  evaporating  the  resin  with  alcoholic 
ootash,  and  neutralizing  the  residue  with  a  dilute  acid,  a  brown 
kinorphous  substance,  the  JEuphorbic  Acid  of  Buchheim,  is 
>recipitated.  It  is  devoid  of  acridity,  but  has  a  bitterish  taste, 
j'rom  the  drug,  deprived  of  the  amorphous  resin  ether  or  petro- 
leum takes  up  the  Euphorbon,  which  may  be  obtained  in  colour- 
3SS,  although  not  very  distinct,  crystals,  which  are  at  first  not 
-ree  from  acrid  taste,  but  by  repeated  crystallizations,  and  finally 
oiHug  iu  a  weak  solution  of  permanganate  of  potash,  may 
e  so  far  purified  as  to  be  entirely  tasteless.  Euphorbon  is 
■isoluble  in  water ;  it  requires  about  60  parts  of  80  per  cent. 
'Icohol  for  solution  at  ordinary  temperatures.  In  boiling 
Icohol  it  is  freely  soluble,  also  in  ether,  benzole,  amy  lie  alcohol, 
aloroform,  acetone  or  glacial  acetic  acid. 
^Euphorbon  melts  at  113  to  116°  C.  without  emitting  any 
•lour.    By  dry  distillation  a  brownish  oily  liquid  is  obtained, 


260 


BUrilORBIAGEJE. 


which  requires  further  examination.  If  euphorbon  dissolvt- 
in  alcohol  is  allowed  to  form  a  thin  film  in  a  porcelain  capsul* 
and  is  then  moistened  with  a  little  concentrated  sulphuric  acid 
a  fine  violet  hue  is  produced  in  contact  with  strong  nitric  aci< 
slowly  added  by  means  of  a  glass  rod.  The  same  reaction  i 
displayed  by  lactucerin,  to  which  in  its  general  characlei 
euphorbon  is  closely  allied.  If  a  few  drojDS  of  an  alcohol  i- 
solution  of  euphorbon  are  allowed  to  dry  on  a  piece  of  filterin; 
paper,  and  then  touched  with  a  drop  of  nitric  acid,  a  blue  colon 
will  be  developed. 

Pure  euphorbon,  according  to  Henke,  melts  at  67°  to  GS'^ 
its  composition  was  found  to  be  C"°H°°0.    Its  rotatory  powt. 
dissolved  in  chloroform  was  [a]D=  +lo"°88.    Hesse  assigns  v 
euphorbon  the  formiila  C"H^*0. 

The  mucilage  of  euphorbium  is  precij)itated  by  neuti;; 
acetate  of  lead,  as  well  as  silicate  or  borate  of  sodium,  it  there 
fore  does  not  agree  with  gum  arable. 

If  an  aqueous  extract  of  euphorbium  is  mixed  with  spiri 
of  wine,  and  the  liquid  evaporated,  the  residual  matter  assumt 
a  somewhat  crystalline  appearance,  and  exhibits  the  reactioii 
of  Malic  Add.  Subjected  to  dry  distillation,  white  scales  aii' 
acicular  crystals  of  MaJeic  and  Fumaric  acids,  produced  by  tli 
decomposition  of  the  malic  acid,  are  sublimed  into  the  neck  o 
the  retort.    {Pharmacographia,  2nd  Ed.,  p.  560.) 

Toxicology. — Euphorbium  causes  the  eyes  to  weep  and  g^o^ 
red,  the  nose  to  run  with  watery  and  even  bloody  mucn- 
and  saliva  to  flow  abundantly  from  the  mouth.    To  prevoi; 
these   effects,    says    Pereira,   some   drug-grinders  cmplt': 
masks  with  glass-eyes,   others  apply  a  wet  sponge  to  tli 
nose  and  face,  while   others   cover  the   face  with  crap< 
Individuals  who  have  been  exposed   for  some  time  to  tli 
influence  of  this  dust  suffer  with  headache,  giddiness,  ai/ 
ultimately  become  delirious.     I  was  informed,  he  adds,  ■ 
an  Irish  labourer  who  was  made  temporarily  insane  by  it,  an 
who,  during  the  fit,  insisted  on  saying  his  prayers  at  the  tail  < 
the  mill-horse.    In  a  case  which  fell  under  his  notice  a  Jii;' 
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.■rew  suddently  delirious,  and  presently  became  insensible  and 
ell  iu  a  fit.    His  face  was  red  and  swollen,  bis  pulse  frequent 
and  full,  and  bis  skin  very  bot.    On  being  bled,  bis  conscious- 
ness returned  and  be  complained  of  great  beadacbe. 

Under  Eupborbiacese,  Norman  Cbevers,  quoting  Dr.  H. 
riegborn  of  Madras,  says  : — "  Tbere  are  several  species  of 
llupborbia,  as  tbe  E.  nenifoUa,  antiquorum,  acauUs,  and  otbers 
wliicb  abound  in  a  milky  juice.  Tbis  produces  a  blister  wben 
rubbed  on  tbe  integuments,  and  serious  inflammation  if  dropj)ed 
iuto  tbe  eye.     Several    cases   bave   bappened  witbin  my 

'  Icnowledge,  wbere  tbe  sigbt  bas  been  endangered  from  tbis 
cause."    {Indian  Med.  Jurisprudence.) 

^l  Otber  species  of  Eupborbia  found  in  India,  and  occasionally 
used  medicinally,  are  K.  helioscopia,  Linn.,  tbe  Sun  Spurge, 
;i  native  of  Afgbanistan  and  tbe  Punjab,  E,  hypericifolia, 
Linn.,  and  E.  Royleana,  Boiss.,  a  native  of  tbe  outer 
llimala3^a.' 

E.  helioscopia  is  -used  as  a  bydragogue  catbartic,  and  tbe 
1 3 nice  is  applied  to  remove  warts.  Dr.  Baudry  [Bull.  Med.  du 
'Nord,  1887)  bas  reported  a  case  of  severe  ulceration  resulting 
■•from  tbe  application  of  a  poultice  of  tbe  bruised  plant. 

E.  hypencifoUa  bas  not  unfrequently  been  mistaken  for 
•E.  pilulifera,  but  may  be  distinguisbed  readil}'-  by  its  not  baving 
ifclie  bairy  stem  of  tbe  latter  plant.    In  Reunion  it  is  used  as  an 
lastringent  in  dysentery  under  tbe  name  of  Herhe  Jean-Iiohert. 

PHYLLANTHUS  EMBLICA,  Limi. 
¥{g.—Bmnd.  For.  Fl,  t.  52  ;  Bedd.  Fl.  8ylv.,  t.  258 ; 
A.  Juss.  Tent.  Eiijjhorb.,  t,  5,f.  15  ;  Bheede,  Eort.  Mai.  i.,  t.  38. 
lEmblic  myrobalan  {Eng.),  Emblic  officinal  {Fr.). 

Hab. — Tbrougbout  tropical  India.  Tbe  fruit,  bark,  and 
flowers. 

Vernacular. — Anvula  [Hind.),  Amlaki  (Eeng.),  Avala,  Aval- 
isathi  {Mar.),  Nelli-kai,  Toppi  {Tarn.),  Nelli-kaya,  'Usirike-kaya 
\^eL),  Nelli-kaya  {Mai.),  Nelli-kayi  {Can.),  Ambala  {Guz.). 


262 


FjUFIIORBIACEJE. 


History,  Uses,  &c.— The  fruit  of  this  tree  is  tli: 
Dhatripliala,  Ainritaphala,  Amalaka  or  Sriphala  of  tlif 
Nigliautas,  and  is  described  as  having  all  the  properties  of  tli(,- 
chebulic  myrobalan.  It  is  used  both  fresh  and  dried ;  in  th.' 
former  condition  it  is  considered  to  be  refrigerant,  diuretic  aij<l 
laxative  ;  in  the  latter,  astringent.  It  is  pickled  by  the  natives, 
and,  on  account  of  a  peculiar  flavour  which  it  imparts,  some  oi 
the  forest  tribes  eat  it  before  drinking  Avater,  A  sherbet  ol 
the  fruit,  sweetened  with  sugar  or  honey,  is  a  favourite  cooliriii, 
drink  for  sick  people  ;  it  is  said  to  be  diuretic.  A  country-sidi 
prescription  for  biliousness  in  the  Concan  is  AvaJa,  4  massa:^ 
to  be  soaked  all  night  in  water,  and  in  the  morning  t- 
be  pounded  and  mixed  with  a  quarter  seer  of  milk  aud 
flavoured  with  sugar  and  cumin.  Emblic  mj'robalans  are  an 
ingredient  in  many  compound  preparations  described  in 
Sanskrit  works.  A  selection  of  these  prescriptigns  will  be 
found  in  Dutt's  Hindu  Materia  Medica;  the  following,  translated' 
from  Chakradatta,  may  be  taken  as  an  example : — 

"  Dhatri  lauha.  — Take  of  powdered  Emblic  myrobalans  C4 
tolas,  prepared  iron  32  tolas,  liquorice  powder  16  tolas,  mix' 
them  together,  and  soak  in  the  juice  of  Tinospora  cordifoli  ■ 
seven  times  successivel}''.  This  preparation  is  given  in  jaundice, 
anaemia  and  dyspepsia,  in  doses  of  from  20  to  40  grains." 

Mahometan  physicians  esteem  this  myrobalan  equally  witli 
the  Hindus;  they  describe  it  as  astringent,  refrigerant,  cardia- 
cal,  and  a  purifier  of  the  humors  of  the  \)odi.y.    It  is  niuol 
prescribed  by  them  in  fluxes,  and  is  also  applied  externally  ou 
account  of  its  cooling  and  astringent  properties.    The  Arabi 
name  is  Amlaj,  and  the  Persian  Amala.    Ainslie  states  thai 
the  flowers,  which  have  an  odour  resembling  that  of  lemon  peel 
are  supposed  by  the  Yytians  to  have  virtues  of  a  cooling  aini 
aperient  nature,  and  are  prescribed  in  conjunction  with  otho; 
articles  in  the  form  of  an  electuary.    {Mat.  Ind.,  ii.,  p.  244. 
In  the  Phanmcojmia  of  India  it  is  stated,  upon  the  authoril} 
of  Dr.  M.  Ross,  that  the  root  by  decoction  and  evaporatioi 
yields  an  astringent  extract  equal  to  catechu,  both  for  medicina. 
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purposes  and  iu  the  arts ;  the  chips  of  the  wood  or  small 
branches  thrown  into  impure  or  muddy  water,  according  to  the 
same  authority,  clear  it  effectually.  In  the  Concan  the  juice  of 
the  fresh  bark,  with  honey  and  turmeric,  is  given  in  gooorrhcDea. 

Description. —  Fresh  Emblic  myrobalans  are  globular, 
shy,  smooth,  six-striated,  of  a  yellowish-green  colour,  and 
metimes  as  large  as  a  walnut ;  they  contain  an  obovate  obtusely 
triangular,  3-cellednut,  each  cell  of  which  contains  two  triangu- 
lar seeds.    The  taste  of  the  pulp  is  acid,  astringent,  and  some- 
what acrid.    The  dried  fruit  is  the  size  of  a  cob  nut,  sub- 
'  sagonal,  wrinkled,  of  a  grey-black  colour  if  it  has  been 
,)llected  when  immature,  but  yellowish-bro'wn  if  mature;  the 
latter  upon  pressure  breaks  up  into  six  parts,  each  of  which 
consists  of  a  section  of  the  pulp  and  nut,  and  contains  one 
triangular  brown  seed. 

Chemical  composition. — The  pulpy  portion  of  the  fruit  dried 
tat  100°C.,  and  freed  from  the  nuts,  had  the  following  composi- 


(tion: — 

Ether  extract  (gallic  acid,  &c.)    11  "32 

Alcoholic  ,,    (tannin,  sugar,  &c.)    36"10 

Aqueous   ,,    (gum,  &c.)   13*75 

Soda         „    (albumen,  &c.)    13"08 

Crude  cellulose    1 7" SO 

Mineral  matter   4*  1 2 

Moisture  and  loss   3*83 


100-00 


The  acidity  of  the  fruit  was  found  to  be  equal  to  9' 6  per 
Jent,,  calculated  as  acetic  acid.  The  amount  of  tannic  acid, 
Mtimated  with  acetete  of  lead  solution,  was  35  per  cent.,  and  10 
'er  cent,  of  glucose  was  estimated  by  means  of  Fehling's  solu- 
aon  on  an  infusion  of  the  pulp  after  the  removal  of  the  tannin. 

Lowe  considers  this  tannin  to  be  identical  with  the  ellago- 
imic  acid  of  Divi-divi. 
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Commerce— Two  kiucls  of  Avala  are  found  in  commerce 
one  entire,  and  the  other  cut  up,  and  the  nut  removed.  Tht 
fruit  is  collected  in  many  parts  of  India.  Value,  about  Rs,  32 
per  candy  of  7  cwts. 

PHYLLANTHUS  RETICULATUS,  Poir. 

Fig. — A.  Jnss.  Tent.  Euj)ho)-h.  19,  t.  f.  1  ;  Wiyht  Ic. 
t.  1899 ;  Burm.  Thes.  Zeyl,  t  88. 

Hab. — Throughout  tropical  India.    The  leaves  and  bark. 

Vernacular. — Panjoli  {Hind,),  Pdlaguda  [Tel.),  Pdlavayr 
[Tarn.),  Pankdshi  {Bene/.),  Pavana,  Puvana  {Mar.},  Kamohi 
{Sind.),  Datwan  {Guz.),  Katu-niruri  {Mai.). 

History,  Uses,  &C. — Ainslie  {Mat.  Ind.,  ii.,  228)  gives 
Krishna -kamboji  as  the  Sanskrit  name  of  this  plant.  Kamboja, 
"  coming  from  Kamboj,"  is  applied  in  that  language  to  sevc:  1 
plants,  but  none  of  them  have  been  identified  with  P.  rcticuktm, 
nor  does  it  appear  to  be  mentioned  in  the  Nighantas  under  any 
other  name.  The  leaves  and  bark  are  used  as  a  diuretic  and; 
cooling  medicine  and  as  an  alterative.  Ainslie  says: — "Thi^ 
bark,  as  it  appears  in  the  Indian  bazars,  is  commonly  in| 
pieces  about  a  foot  long,  and  as  thick  as  the  wrist,  of  aj 
dark  colour  outside,  and  of  a  faint  sweetish  taste ;  it  is 
considered  as  alterative  and  attenuant,  and  is  prescribed  in 
decoction,  in  the  quantity  of  4  ounces  or  more  twice  daily."  In 
the  Concan  the  juice  of  the  leaves  is  made  into  a  pill  with  cam- 
phor and  cubebs,  and  dissolved  in  the  mouth  as  a  remedy  for  bleed- 
ing from  the  gums  ;  it  is  also,  along  with  the  juice  of  otlien 
alterative  plants,  reduced  to  a  thin  extract,  and  made  into  a 
pill  with  aromatics.  This  pill  is  given  twice  a  day,  rubbed  dowiij 
in  milk,  as  an  alterative  in  heat  of  blood. 

Description. — Shrubby,  climbing,  primary  branclieif 
twiggy  ;  young  shoots  pubescent ;  floriferous  branchlets  angular? 
leaves  oval-obtuse,  bifarious;  flowers  axillary,  aggregated^ 
several  males  and  usually  one  female;  male  flowers  puriDlish | 
berries  size  of  a  pea,  dark-purple.  This  plant  is  common  hp^i 
water,  and  extends  to  Sind,  where  it  is  found  in  the  forests  o. 
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rcat  size,  climbing  to  the  tops  of  tlie  liigTiest  trees.  {Bomb, 
'lira.)    The  flcwers  have  a  peculiar  and  disagreeable  smell. 

10  bark  is  dark-brown  externally,  and  thickly  studded  with 
itle  elKptic  warty  rings ;  beneath  the  suber  is  a  deposit  of 
ilorophyll,  but  the  substance  of  the  bark  is  of  a  dull-red 
ilour.    Taste  sweet  and  astringent.    Microscopically  there  is 

le  to  remark  beyond  masses  of  deep  purple  pigmentary 
alter  and  groups  of  large  stone  cells. 

Ghemkal  comjjosition. — The  leaves  contained  a  tannic  acid 
milar  to  that  separated  from  other  species  of  this  genus, 
it  no  alkaloid.  A  crystalline  principle  soluble  in  ether  was 
>iiioved  from  the  aqueous  solution  of  the  alcoholic  extract ;  it 
ive  a  yeUowish-brown  colour  with  sulphuric  acid,  a  brown 
'lour  with  Frohde^s  reagent,  and  a  yellow  solution  with  alkalies, 
'le  powdered  air-dried  leaves  afforded  7'83  per  cent,  of  ash, 
id  when  mixed  with  water  became  very  mucilaginous,  and  it 
as  very  difficult  to  filter  this  mixture  through  paper. 

Phyllanthus  madraspatensis,  Linn,^  WigJd  Ic, 
)o,f.  3,  yields  the  Kanocha  seed  of  the  bazars.    The  seeds  are 
)lished,  triangular,  of  a  grey  colour,  prettily  marked  with 
Hcate  dark-brown  lines  like  basket-work;  length  y\j  of  an 
ch ;  breadth  somewhat  less ;  one  side  is  arched,  the  other 
esents  two  sloping  surfaces  united  to  form  a  longitudinal 
Ige,  at  the  pointed  end  is  a  small  scar  marking  the  attachment 
the  ovary;  the  testa  is  hard  and  brittle.    When  soaked 
water  they  immediately  become  thickly  coated  with  a  semi- 
•aquc  mucilage ;  the  kernel  is  oily  and  has  a  sweet  nutty  taste; 
e  seeds  are  used  medicinally  on  account  of  the  mucilage 
lich  they  alford. 

PHYLLANTHUS  NIRURI, 

'Pig.— Wight  Ic,  t.  1894;  Hheede,  Eort.  Mai.  x.,  t  15. 

PHYLLANTHUS  URINARIA,  Linn. 
'Plg.—  Wujht  Ic,  1. 1895,/.  4.;Bhcede,  Eort.  Mai.  x.,  t.  16. 

Hab. — Throughout  India.    The  herbs. 
III.-34 
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Vernacula): — Bhumi-a'nvala  [EvuL),  Bhui-amla  {Bong.), 
Bhui-a'vala  {Mnr.),  Kizhkay-nelli  {Tarn.),  Nclli-usirika  {Tel.), 
Kizha-nelli  {Mai.),  Kiranelli-gida  {Can.),  Bhui-amali  {Guz.), 
P.  urinaria  is  distinguished  by  the  addition,  of  the  adjective  red 
to  the  above  names. 

History,  Uses,  &C.' — These  plants  are  common  weeds 
which  appear  in  the  cold  season.  They  are  called  in  Sanskrit 
Tamra-valli  (P.  tirinaria)  and  Bhumy-amali  (P.  Niriiri),  and 
bear  among  other  synonyms  those  of  Tamalika,  Bhu-dhdtri,  and 
Bahu-pattraj  "having  many  leaves."  Hindu  physicians  consi- 
der them  to  be  deobstruent,  diuretic,  astringent  and  cooling,  and 
prescribe  the  dried  plant  in  powder  or  decoction  in  jaundice. 
The  dose  of  the  powder  is  about  a  teaspoonful.  Mir  Muham- 
mad Husain  in  the  Malchzan  states  that  the  miUcy  juice  is 
a  good  application  to  offensive  sores,  and  that  a  poultice 
of  the  leaves  with  salt  cures  scabby  affections  of  the  skin; 
without  salt  it  may  be  applied  to  bruises,  &c.  From  A  in  she  we 
learn  that  these  two  plants  are  the  Serha  mceroris  alba  and  ruira 
of  Rumphius,  and  that  an  infusion  of  the  leaves  of  P.  iWmrt 
with  fenugreek  seed  is  considered  a  valuable  remedy  in  chronic 
dysentery,  also  that  the  leaves  are  a  good  stomachic  bitter.  In 
Bombay  P.  Niruri  is  used  as  a  diuretic  in  gonorrhoea  and  acidity 
of  the  urine.  The  dose  is  2  tolas  of  the  juice  with  2  tolas  of 
ghi  twice  a-day.  The  root  rubbed  down  with  rice-water  is 
given  in  the  Concan  as  a  remedy  for  monorrhagia. 

Dr.  A.  J.  Amadeo  states  that  the  plant  is  known  as  Ycrha 
de  quininic  at  Porto -Rico,  and  is  used  in  decoction  in  inter- 
mittent fevers  ;  he  thinks  favourably  of  it,  and  uses  a  tincture 
in  2-drachm  doses ;  it  acts  as  a  gentle  purgative,  and  is 
especially  useful  when  the  Kver  and  spleen  are  infarcted.  It 
is  diuretic.  j 

Description. — P.  Niruri:  Annual,  erect-branched; 
branches  herbaceous,  ascending ;  floriferous  branchlets  fili- 
form ;  leaves  elliptic,  mucronate,  entire,  glabrous  ;  male  and 
female  flowers  in  separate  axils,  male  on  the  lower  ones; 
dehiscence  of  anthers  transverse ;  glands  in  the  female  bifid 
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md  trifid ;  capsule  globose ;  two  smooth,  seeds  in  each  cell ; 
^ocds  triangular. 

P.  armaria :  Eoot  generally  annual,  tliougli  in  some  soils 
iennial  and  even  perennial.  Stem  erect,  striated,  of  a  pale 
oddish  colour ;  branches  several,  ascending,  striated  from 
he  insertions  of  the  stipules  ;  leaves  scattered,  spreading, 
.innate^  from  one  to  two  inches  long,  flower-bearing  ;  leaflets 
Iternate,  linear  oblong,  entire,  smooth,  f  of  an  inch  long,  and 

broad  ;  petioles  compressed,  somewhat  triangular  ;  stipules  of 
be  petioles  3-fold,  acute,  membranaceous,  those  of  the  leaflets 
wo,  lateral;  male  flowers,  exterior  leaflets  axillary,  2  to  3, 
ubsessile ;  calyx,  nectary  and  stamens  as  in  P.  Niruri ;  female 
owers,  lower  leaflet  axillary,  solitary,  sessile  ;  calyx  and  nec- 
uy  as  in  the  male ;  capsules  scabrous,  3-celled,  6-valved ; 
}eds,  two  in  each  cell,  transversely  striated  on  the  outside.  It 
-  irmnediately  distinguished  from  P.  Niruri  by  its  sessile 
owers  and  scabrous  capsules.  {Boxh.) 

Glwnical  composition. — ^The  alcoholic  extract  from  the  whole 
lant  was  mixed  with  water  acidulated  with  sulphuric  acid, 
-d  agitated  first  with  petroleum  ether,  then  with  ether,  and 
iiallj'-  rendered  alkaline  and  reagitated  with  ether. 

The  petroleum  ether  extract  was  dark-coloured,  and  soft, 
ith  a  tea-like  odour,  and  extremely  and  persistently  bitter. 

was  mixed  with  3  per  cent,  caustic  soda  solution  and  reagi- 
ted  with  petroleum  ether,  which  removed  the  bitter  principle 
mtaminated  with  traces  of  oil  and  colouring  matter.  This 
:tract  gave  the  euphorbon  colour  reaction  when  treated  with 
Iphuric  and  nitric  acids.  For  the  bitter  neutral  principle, 
3  propose  the-name  oi  pseudochiratin. 

The  acid  ether  extract  contained  green  colouring  matter,  and 
partly  soluble  in  water  with  acid  reaction,  the  solution 
ving  a  dirty  bluish-green  coloration  with  ferric  chloride, 
^htly  precipitating  gelatine,  but  affording  no  reaction  with 
unide  of  potassium. 

The  alkaline  ether  extract  contained  an  alkaloidal  principle, 
^'ich,  after  purification,  was  obtained  in  white  feathery  crystals 
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without  any  sjDecial  taste.    Witli  Frohde's  reagent  it  gave  ; 
light  yellowish-red  coloration^  changing  to  blue  on  heatint/ 
with  concentrated  nitric  acid,  yellowish.    No  reaction  will: 
dichromate  of  potassium  and  sulphuric  acid. 

BRIDELIA    RETUSA,  Sprenrj, 

Fig. — Baill  Etudes  Gen.  Euphorh.,  t.  25,  /.  25—34;  Bed., 
Fl.  Sylv.,  t  260  ;  Eheede,  Eort.  Mai.  ii.,  t.  16. 

Hab. — Throughout  the  hotter  parts  of  India.    The  bark. 

Vernacular. — Khaja,  Kharaka,  Lamkana  [Hind.),  Muliu 
vengai  {Tarn.),  Dudhi-niaddi,  Kora-maddi  [Tel.],  A's^na 
Phattar-phoda,  Palehasan,  Kantehasan,  Hasani  [Mar.],  A's^nn 
Gurige  {Can.), 

History,  Uses,  &C. — The  astringent  properties  of  th 
bark  of  this  tree  appear  to  be  well  known  throughout  India,  u 
it  is  in  general  use  for  tanning  leather.  The  wood  is  also  mud 
used,  on  account  of  its  durability  under  water,  for  makin; 
well- curbs.  In  Western  India  the  bark  has  a  reputation  as 
lithontriptic,  and  is  in  general  use  as  an  astringent  mediciDi 
The  tree  is  with  or  without  thorns,  according  to  situation  an 
soil ;  the  natives  of  Western  India  consider  the  thornless  in- 
to be  a  distinct  species,  and  call  it  Palehasan,  whilst  tli 
thorn-bearing  tree  is  known  to  them  as  Kantehasau.  Whc 
wounded,  the  bark  exudes  a  blood-red  juice,  which  stains  th 
hands,  and  is  very  astringent. 

Description. — The  dry  bark  is  externally  of  a  hgli< 
brown  colour,  and  has  little  fungous  protuberances  of  dead  subcr> 
internally  it  is  smooth  and  iibrous,  of  a  cinnamon  colour ;  tost)  • 
purely  astringent.    If  soaked  in  water  it  gives  out  raucj  r 
mucilage.    The  fibrous  portion  of  the  bark  is  very  tough  aiij  |j 
strong.    Sections  placed  under  the  microscope  show  tlie  out<j 
portion  to  be  made  up  of  thin-celled  reddish  parenchyma ;  ii  |x 
the  inner  portion  there  is  much  woody  fibre  and  numeroij  p 
vessels,  the  external  surface  of  which  is  encrusted  with  lar^  . 
crystals  arranged  in  regular  columns 
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Chemical  comjmition. — Tlie  bark  afforded  41*7  per  cent,  of 
^vater  extract,  containing  39-9  parts  of  tannic  acid.  Tlie 
tunnic  acid  gave  a  grey ish- green  precipitate  witli  plumbic 
\cetate,  and  a  blue-black  colour  with,  ferric  chloride.  The  air- 
Iried  bark  left  7'35  per  cent,  of  ash  on  incineration.  Although 
cliis  is  one  of  the  most  astringent  barks  in  India,  it  does  not 
appear  to  be  known  to,  or  used  by,  Europeans  in  the  arts. 

CLEISTANTHUS   COLLINUS,  Benth, 

Fig. — Beddome,  Foresters'  Man.,  203,  f.  23,/.  5  ;  Eoxb.  Cor. 
VI.  ii,,  37,  t.  169.  8yns. :  Lebidierojms  orbicularis,  MuU-Arg., 
Cliujtia  colliiia,  Roxb. 

Hab. — Dry  hills,  in  various  parts  of  India,  from  Simla  to 
Behar.    Deccan  Peninsula. 

Vernacular. — Oduvan,  "Woodacha,  Nachuta  {Tarn,),  Kadishe 
TeL).,  Kodasigina,  Bodadaraga  [Can.). 

History,  Uses,  &C. — Under  the  name  of  Andrachne 
ladishaw,  Ainslie  describes  the  poisonous  properties  of  the  nut 
if  this  tree,  called  WodoowungJiai.  He  says: — "About  one 
oagoda  weight,  pounded,  the  Tamools  believe  to  be  sufficient 
0  kill  a  man ;  the  leaves  and  roots  of  the  plant  are  also 
ousidered  poisonous;  the  first,  which  no  animal  will  touch, 
s,  iu  conjunction  with.  Kaduhai  (chebulic  myrobalans),  supposed 

0  be  a  good  application  to  foul  ulcers.  {Mat.  Ind.,  ii.,  487.) 
Roxburgh  remarks: — ^'  The  bark  or  outer  crust  of  the  capsule  is 
•eported  to  be  exceedingly  poisonous."  {FL  Ind.,  iii.,  733.) 

Description. — Capsub  §  of  an  inch  in  diameter,  sessile, 
>voody,  rounded- 3 -gonous,  top  not  lobed,  dark-brown,  shining 

1  lid  wrinlded  when  dry.  Seeds  ^  of  an  inch  in  diameter, 
globose,  chestnut-brown ;  albumen  scanty. 

Chemical  composition. — The  active  principle  of  the  plant  does 
lot  appear  to  be  an  alkaloid,  but,  though  its  chemical  nature  has 
lot  5^et  been  fully  investigated,  Mr.  JSTewman,  Assist.  Chemical 
'■Examiner,  Madras,  has  discovered  that  it  gives  a  purple 
i  cactiou  with  sulphuric  acid,  which  disappears  on  oxidising  with 


270 


EUPEOUBIAOETFj. 


alkaline  cliohromate,  and  with  nitric  acid  a  blue  colour  changin(, 
to  green ;  these  tests  serve  to  identify  it  with  some  degree  oi 
probability.  An  extract  of  the  leaves  and  fruit  acts  as  ; 
violent  gastro-intestinal  irritant.  [Report,  Madras  Chem 
Examiner,  1885.) 

Toxicology. — The  Madras  Chemical  Examiner  reported  in  I880 
that  the  poison  had  been  found  in  two  cases  from  South  Arcot. 
"  In  one  case  a  man  being  detected  in  an  intrigue  with  Li- 
m.other-in-law,  her  relations  threatened  to  excommunicate  her : 
whereupon  both  are  supposed  to  have  taken  this  poison  and  to 
have  died  very  soon — from  half  an  hour  to  an  hour — after  taking 
it.  Both  vomited.  In  the  second  case  vomiting  and  purging 
were  followed  by  recovery."  In  1886  the  same  Chemical 
Examiner  reported  that  the  expressed  juice  of  certain  leaves 
(of  Ocliivan),  the  residue  of  which  was  sent  for  examination 
mixed  with  common  salt,  was  supposed  to  have  been  taken  by 
a  man  to  cure  itch.  He  suffered  from  vomiting  and  died  in  a 
few  hours.  In  1887  Oduvan  was  found,  in  a  case  from  South 
Canara,  in  the  stomach  of  a  woman  who  poisoned  herself  when 
her  husband  was  dying.  She  was  suddenly  seized  with 
vomiting  and  died  rapidly.  In  1889  a  woman  was  suspected 
of  attempting  suicide  by  poison ;  the  leaves  found  in  hei 
possession  were  identified  as  those  of  this  plant.  In  1 890  a 
pregnant  woman  died  with  symptoms  of  gastro-intestinal 
irritation,  after  taking  an  abortifacient ;  from  her  stomach  wa> 
extracted  a  non-alkaloidal  poison  which  gave  reactions  similar  to 
those  obtained  from  the  extract  of  this  plant. 

The  bark  of  Flueggia  Leucopyrus,  Willd.,  Wight  Ic 
f.  1875,  a  shrub  of  the  Punjab  Plain,  the  Deccan  Peninsula,  and 
Ceylon,  is  used  both  in  Madras  and  Bombay  as  a  fish-poison- 
The  sweet,  white  berries  do  not  appear  to  have  any  injurious 
properties,  as  they  are  eaten  by  children,  who  call  them  Mad' 
(honey).  The  juice  of  the  leaves  is  used  to  destroy  worms  in 
sores. 

Chemical  composition. — The  bark  contains  10  per  cent,  of 
tannic  acid,  giving  a  violet-black  colour  with  ferric  chloride. 
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nd  the  mixture  becomes  red  on  tlie  addition  of  ammonia.  An 
Ikiiloid  is  also  present,  giving  a  purplish-red  colour,  afterwards 
ailing  to  green,  with  Frohde's  reagent,  and  a  violet  colour 
ith  strong  sulphuric  acid  and  permanganate  of  potassium, 
he  alkaloid  is  soluble  in  excess  of  alkalies.  The  infusion  was 
Dinewhat  frothy,  but  no  sapogenin  could  be  isolated  from  it 
fter  boiling  with  acid. 

The  bark  of  Flueggia  microcarpa,  Bhme,  Wight  Ic, 
1994,  supplied  by  Mr.  Hollingsworth  as  one  of  the  South 
udian  fish-poisons,  was  in  thin  papery  light-brown  strijDS,  and 
he  powder  had  no  odour  and  very  little  taste.  Air-dried,  it 
Horded  11'4  per  cent,  of  mineral  matter,  and  contained  8'9  per 
eiit.  of  a  tannin,  giving  a  blue-black  colour  with  ferric  salts, 
'lie  aqueous  solution  of  the  alcoholic  extract  furnished  an 
Ikaloidal  principle  similar  in  its  reactions  to  that  obtained 
rom  the  bark  of  F.  Leucopyrus. 

Breynia  rhamnoides,  Mull-Arg.,  Wight.  Ic,  t.  1898,  is 
shrub  or  small  tree  of  tropical  India.  According  to  Ainslie,  it 
as  brought  to  Dr.  F.  Hamilton,  while  in  Behar,  as  a  medicine 
f  some  note ;  the  dried  leaves  are  smoked  like  tobacco,  in  cases 
1  which  the  uvula  and  tonsils  are  swelled.  The  bark  is 
stringent. 

Description. — Shrubby;  young  shoots  angular;  leaves 
ornate,  short-petioled,  spreading,  broad-oval ;  exterior  ones 
iigest,  below  whitish,  entire,  half  to  three-quarters  of  an  inch 
iig;  male  flowers  racemed  from  the  lower  axils  ;  female 
owers  in  the  upper  axils,  solitary,  short-peduncled,  drooping ; 
ipsule  size  of  a  pea. 

The  nuts  of  Putranjiva  Roxburghii,  TFa//.,  in  Sanskrit 
iitra-jiva  or  Putram-jiva,  "that  which  makes  the  child  live," 
■  e  hung  round  the  necks  of  children  to  keep  them  in  good 
-alth.  They  are  mentioned  in  the  Nighantas  as  being  also 
arbha-kara,  "productive  of  impregnation,"  and  medicinal  pro - 
"rties  are  attributed  to  them.  The  hard  wrinkled  nuts  are 
aerally  worn  only  as  a  charm,  but  are  sometimes  given  inter- 
lUy  in  colds  on  account  of  their  supposed  heating  properties  ; 
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they  are  called  Jivapota  in  Hindi,  Kuriipale  in  Tamils  Rubra- 
juvi  in  Tclugu,  Pongalam  in  Maliyali,  and  Jivauputra  iu 
Marathi. 

JATROPHA  GLANDULIFERA,  Itoxh. 

Hab. — Deccan  Peninsula,  Bengal,  Northern  Cii'cars,  ano 
sparingly  elsewhere.    The  juice,  root,  and  oil. 

Vernacular.— TJudiCxhihi,  Ran-erandi,  Tadki-erandi  {Mar,) 
Lal-bherenda  {Hind.,  Beng.),  U'dalai  [Tarn.),  Nela-amudaun 
{Tel.). 

History,  Uses,  &C. — This  plant  a^Dpears  to  have  bee:, 
introduced  into  India,  but  it  is  not  known  from  whence 
Graham,  in  his  Catalogue  of  Bombay  Plants,  published  in  183' 
says  that  in  his  time  it  was  only  to  be  found  at  Puuderpoi 
in  the  Deccan  (a  place  much  frequented  by  pilgrims,  wli 
come  to  visit  the  temple  of  Vithoba).    There  is  a  fabulov 
legend  that  it  suddenly  made   its  appearance  at  this  placi. 
The   following  is  the  storj'-,  for  which  we  are  indebted  ( 
Dr.   Shantaram  Y.  Kuntak  of  Punderpore  : — "  A  certai 
cultivator  was  sowing  his  field  on  the  10th  day  of  Ashadl 
during  the   A-shadhi  fair  ;   whilst   thus  engaged   he  w: 
accosted  by    numbers   of  pilgrims   who    were  passing  I 
his  field,  on  their  way   out  of  the  town,   to  meet  tl 
palanquins  of  Dnyanoba,  Namdeo  and  Tukaram,  which  ai 
brought  to  Punderpore  at  this  season  from  Paithan,  Alandi,  ar 
Dehu,    All  the  pilgrims  asked  him  what  he  was  sowing,  unt 
the  man  got  tired  of  answering  their  questions  ;  in  a  short  tin 
another  pilgrim  came  up  and  asked  the  same  question, — tl 
man,  vexed  beyond  endurance,  answered  that  he  was  sowing  ^ 
(membrum  virile).    It  is  said  that  this  last  pilgrim  was  ti 
god  Vithoba  in  disguise,  who  was  going  to  meet  the  palanqui 
of  his  devotees,  and  that,  annoj-cd  at  the  cultivator's  answer,  ] 
cursed  him,  saying,  '  As  you  sow,  so  may  you  reajj.'    So  wht 
harvest  time  came,  instead  of  the  usual  crop,  the  whole  field  w 
covered  with  this  short  thick-stemmed  plant."    Until  ■\ntli 
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the  last  few  years  the  field  was  called  after  tlie  strange  crop 
which  it  bore.  Tt  is  now  cultivated  by  a  Mahometan,  and 
produces  a  regular  crop,  but  the  Jatropha  has  not  been  entirely 
extirpated.  Since  Graham's  time  the  plant  has  spread  rapidly, 
and  may  be  seen  on  waste  ground  in  most  parts  of  the  island 
f  Bombay,  probably  introduced  along  with  the  Castor  seed  of 
commerce.  An  oil  is  prepared  from  the  seeds  by  roasting 
tliem  in  a  perforated  earthen  vessel,  fitted  upon  another  vessel, 
into  which,  when  the  whole  apparatus  is  heated  in  a  pit  filled 
with  burning  cowdung  fuel,  the  oil  drops.  This  oil  is  valued 
as  an  application  to  chronic  u.lcerations,  sinuses,  ringworm,  &c. 
The  root  brayed  with  water  is  given  to  children  sufi^ering  from 
abdominal  enlargement ;  it  purges,  and  is  said  to  reduce 
^lauclular  swellings.  The  juice  of  the  plant  is  used  in  various 
parts  of  India  as  an  escharotic  to  remo"ve  films  from  the  eyes  ; 
it  is  greenish  and  viscid.  The  expressed  oil  of  the  seeds  is 
yellow,  has  a  specific  gravity  of  0"963,  and  solidifies  at  5°C. 
(/.  Lepine,  Jour.  Phar.  [3],  xl.,  16.) 

Description. — A  small  shrub,  remarkable  for  the  shin- 
ing reddish-brown  colour  of  its  young  foliage.  The  leaves  are 
pahnate,  3  to  5 -cleft,  panicles  terminal,  short,  few-flowered; 
flowers  small  and  red.  The  young  branches  and  petioles  of 
the  leaves  are  thickly  studded  with  sticky  red  glandular  hairs. 
The  capsules  are  3-celled  and  3-seeded,  with  an  outer  adherent 
leshy  epicarp,  which  dries  up  as  the  fruit  ripens ;  when 
this  takes  place,  the  three  triangular  woody  cells  of  which  it 
is  composed  divide  into  six  pieces  suddenly  with  a  sharp  report, 
and  the  seeds  are  projected  to  a  considerable  distance ;  it  is, 
therefore,  necessary  to  gather  the  fruit  before  it  is  quite 
^'ipe  and  dry  in  a  covered  place.  The  seeds,  including  the 
-trophiole,  are  three-tenths  of  an  inch  long  and  two-tenths 
Inroad ;  they  are  of  a  grey  colour  with  two  brown  stripes  on 
'lie  dorsum,  which  is  convex,  the  underside  has  two  flat 
surfaces,  divided  by  a  central  ridge.  The  kernel  is  without 
eincll,  and  very  oily  ;  it  has  u  sweet,  nutty  taste. 

Chemical  vompoi^iHon. -Sec  Jatropha  Carcaa. 
III.-33 
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Jatropha  nana,  Dahcll,  Kirkundi  {Mar.),  is  a  raro 
plaut,  found  iu  waste,  stony  places  near  Poona.  The  juice 
is  employed  as  a  counter-irritant  in  the  same  manner  a.s 
that  of  J.  glandiilifera. 

Description. — A  shrub  1  to  1 4  foot  high,  all  smooth;  root 
tuberous,  Avoody  ;  root-bark  thick  and  full  of  milky  juice ;  steiii 
round,  smooth,  very  little  branched ;  branches  erect ;  leave- 
large  for  the  size  of  the  plant,  sessile  or  shortly  petioled, 
broadly  ovate,  entire  or  trilobate  ;  lobes  obtuse,  central  much  the 
largest,  4  to  6  inches  long  and  broad,  pale  beneath,  3-nerved, 
flowers  panicled,  terminal,  few,  3  to  5  on  each  division ; 
stipules  minute ;  flower  solitary,  pcdicelled,  subtended  by  a 
subulate  bract  half  its  length  ;  calyx  leaves  six,  small,  subulate ; 
fruit  obovoid,  flattened  at  the  top,  slightly  six-sulcated,  a^^ 
large  as  a  nut.  {Dalzell.) 

JATROPHA  CURCAS,  Linn. 

Fig. — Jacq.  Hort.  VincLiiL,  t.  63  ;  A.  Jicss.  Tent.  Eujohorh,^ 
Ml,  p.  34  A.    Physic  Nut  {Eng.),  Medicinier  {Fr.). 

Hab. — Throughout  India  and  Ceylon,  naturalized. 

Vernacular. — Baghrenda,  Bagh-bherenda  {Hind.,  Bouj.), 
Moghli-erandi,  Jepal  {Mar.),  Galamark  {Goa),  Kattamanakku 
{Tarn.),  Pepalam  {Tel.),  Katta-vanakka  {Mai.),  Bettada-haralu 
{Can.),  Jangli-arandi  {Giiz.). 

History,  Uses,  &C. — This  tree,  introduced  from 
America,  is  called  by  recent  Sanskrit  writers  Kanana-eranda. 
Its  seeds  are  sometimes  used  as  a  jjurgative  and  altei'ativc  by 
the  Hindu  physicians,  but  on  account  of  their  uncertain  action 
they  are  not  much  esteemed.  The  oil  is  reckoned  a  valuable 
external  application  to  itch,  herpes,  chronic  rheumatism,  and 
sores  or  wounds.  Descourtilz  states  that  the  blacks  of  Rw 
Nunez  saponify  the  oil  with  the  ashes  of  the  Papaya,  and  use 
the  preparation  to  heal  the  wounds  caused  by  circumcision. 

The  leaves  are  applied  as  a  rubefacient  and  discutient,  and  a 
doooction  of  them  is  said  to  excite  the  secretion  of  milk  ni 
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women.  The  viscid  juice  wliicli  flows  from  the  stem  upon 
incision  is  painted  over  cuts  and  wounds  to  check  bleeding  and 
promote  healing  ;  this  it  does  by  forming  a  thin  film  when  dry- 
like  that  produced  by  collodion.  The  author  of  the  Makhzan 
:ilso  notices  this  use  of  the  juice,  and  calls  the  plant  Baghrendch. 
Mr.  Udoy  Chund  Dutt  notices  the  haemostatic  properties  of  the 
juice,  and  Dr.  Evers  has  injected  a  drachm  of  it  into  a  varicose 
^ueurisra.  He  says  : — ■  "  The  result  was  astonishing  ;  in  twenty 
minutes  time  the  j)ulsation  was  so  faint  that  no  non-professional 
person  could  have  detected  it ;  and  by  evening  all  pulsation 
bad  ceased,  and  a  good  firm  clot  had  been  produced.  No  ill- 
effects  resulted  from  the  injection."  J.  Ciircas  is  said  to  have 
been  introduced  from  Brazil  by  the  Portuguese  ;  it  is  now  quite 
naturalized  in  many  parts  of  India,  and  is  a  common  hedge- 
plant  in  the  Concans.  The  oil  is  used  for  burning.  The  juice, 
when  dried  in  the  sun,  forms  a  bright  reddish -brown,  brittle 
substance  like  shell-lac,  which  may  yet  be  put  to  some  useful 
technical  purpose.  In  Goa  the  root-bark  is  applied  externally 
in  rheumatism.  In  the  Concan  it  is  rubbed  with  a  little 
asafoetida  and  given  with  buttermilk  in  dyspepsia  and  diarrhoea. 
The  fresh  stems  are  used  as  a  tooth  brush  to  stop  bleeding 
from  the  gums,  Roxburgh  notices  that  the  leaves  warmed 
and  rubbed  with  Castor  oil  are  used  by  the  natives  as  a 
suppurative. 

Jatropha  oil  was  formerly  employed  as  a  purgative  by  Euro- 
pean physicians,  under  the  names  of  Oleum  Ricini  mqjoris  and 
Oleum  infernale.  At  the  present  time  it  is  much  used  for  burn- 
ing and  for  soap-making;  also  for  adulterating  olive  oil,  and 
seemingly  for  making  Turkey-red  oil.  [F.  M.  Born,  Zeit.  Anal. 
Cheni.,  xxvii.,  163—165. 

Description. — The  young  roots  are  soft,  fleshy,  and  taper- 
ing, with  a  whity-brown  scaly  epidermis,  and  a  few  thin  rootlets, 
bark  yellowish- white  internally,  witli  a  peculiar  perfume  like 
tuberose  when  freshly  removed ;  wood  white  and  very  soft.  On 
section  the  bark  is  seen  to  contain  oil  globules  and  very  numer- 
'>us  conglomerate  raphides;  the  vascular  system  is  full  of  a 
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yellowish  viscid  secretion;  the  wood  is  loaded  with  starch, 
The  taste  of  the  bark  is  acrid. 

The  fruit  is  ovoid,  6-striated,  tricoccous  and  flesh}';  when  ripr 
it  is  of  a  pale  greenish-yellow  ;  as  it  gradually  dries  up  ii 
becomes  black  and  partially  dehiscent.  There  is  one  seed  in 
each  cell.  The  seeds  {Pignons  d'Inde)  are  of  the  same  shape 
Castor  seeds,  |  of  an  inch  long  and  rather  less  than  half  m. 
inch  broad  ;  the  dorsal  surface  is  arched  and  marked  by  a  liardl\ 
perceptible  ridge  about  the  middle;  the  ventral  surface  has  ; 
well-marked  ridge.  At  one  end  of  the  seed  is  a  white  scai . 
The  testa  is  of  a  dull  black  and  irregularly  fissured  all  over, 
the  fissures  are  yellowish.  The  kernel  is  enclosed  in  a  thin, 
white  membranous  covering  like  that  of  the  Castor  seed. 

The  cotyledons  are  f  oliaceous,  the  radicle  short  and  thick,  the 
albumen  copious  and  oily. 

Chemical  coniposUion. — The  kernels  of  the  seeds  of  J.  Ctirm 
were  found  by  Aruaudon  and  Ubaldini  ( JTo/j^j's  Jahresher.,  1858) 
to  contain  7*2  per  cent,  water,  37*5  oil,  55"3  sugar,  starch, 
albumin,  casein,  and  inorganic  matters.  The  kernels  yielded 
4-8  per  cent,  ash,  and  4*2  per  cent,  nitrogen ;  the  kernels  and 
husks  together  6  per  cent,  ash,  and  2-9  per  cent,  nitrogen.  The 
oil  yielded  by  saponification,  glycerine  and  an  acid,  which,  as 
well  as  the  unsaponified  oil,  produced  caprylic  alcohol  by 
distillation  with  hydrate  of  potassium.  Bouis  had  previously 
separated  from  it  a  liquid  and  solid  fatty  acid,  and  named  the 
latter  Isoacetic  Acid,  Q'^IP°0-.  Cadet  de  Gassicourt  (1824) 
found  in  the  seeds  an  acrid  resin. 

F.  M.Horn (ZaY.^na/.  C/im.,  xxvii.,  163—165)  states  that 
the  oil  begins  to  crystallize  at  9°,  and  is  completely  soHd  at 
0°,  .at  15°  its  sp.  gr.  is  0  9192.  It  differs  from  Castor  oil  in 
its  very  spDaring  solubility  in  alcohol.  It  ajDpoars  to  sapouif)' 
readily  in  the  cold,  but  in  reality  forms  only  acid  soaps; 
for  complete  saponification  heat  is  required,  and  solid  potash 
acts  better  than  solution. 

The  fluid  oleic  acid  obtained  by  Bouis  may  doubtless  be 
regarded  as  ricinolcic  acid. 
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According  to  Dr.  H.  Stillmark,  tlie  seeds  contain  Ricin  the 
loisonous  principle  of  Castor  seeds  (see  Ricinus) . 

Toxicology. — Christison  {Poisons,  p.  591)  found  from  12  to 
')  drops  to  have  generally  the  same  effect  as  an  ounce  of  Castor 
a,  Stille  and  Maisch  remark  that  it  is  more  like  Croton  oil 
1  its  action.  The  acrid  emetic  principle  resides  chiefly  in  the 
lubryo.    It  is  stated  that  if  the  embryo  is  wholly  removed 

tr  or  five  of  the  seeds  may  be  used  as  a  purgative  without 
I'oduciug  either  vomiting  or  griping.    This  opinion  is  sup- 

;  ted  by  exj)eriments  upon  dogs.  A  number  of  cases  have 
L'urred  of  poisoning  by  eating  the  seeds  entire.    In  one  case 

man  who  had  eaten  five  of  them  soon  complained  of  burning 
I  the  mouth  and  throat,  and  the  whole  abdomen  felt  distended 
ul  sore.  In  a  few  minutes  vomiting  occurred,  and  was  repeated 
times  in  the  course  of  an  hour,  accompanied  with  active 
irging.  The  pain  continued;  the  patient  complained  of 
ehng  hot  and  giddy ;  he  then  became  delirious,  and  afterwards 
sensible.  On  regaining  consciousness  several  hours  later  his 
ee  was  pale,  his  hands  cool,  the  pulse  110  and  weak.  He 
covered. 

Several  cases  of  accidental  poisoning  by  the  seeds  have  been 
corded  in  India,  and  Chevers  mentions  one  in  which,  in 
dition  to  the  usual  symptoms,  muscular  twitchings,  deafness, 
ipairment  of  sight,  and  loss  of  memory  were  observed. 

Jatropha  multifida,  Linn.,   Salisb.   Hart.  Paradis., 
9],  the  Medicinier  d'Espagne  of  the  French,  and  Coral 
0  of  the  English,  is  a  common  ornamental  shrub  in  Indian 
irdens ;  it  is  not  used  medicinally,  and  only  requires  a  brief 
'lice  on  account  of  its  seeds,  which  are  powerfully  purgative 
■d  emetic,  sometimes  giving  rise  to  accidents  when  eaten  by 
Ildren.    The  plant  is  easily  recognised  by  its  multifid  leaves 
d  beautiful,  red  coral-like  panicles  of  flowers.    The  fruit  is 
ight-yellow  when  ripe,  as  large  as  a  walnut,  six-angled  and 
ree-celled,  each  cell  contains  a  scabrous  black  seed  resembling 
■dt  of  J.  C ureas.  We  have  found  limejuice  and  stimulants  to 
the  best  remedies  in  cases  of  poisoning  by  the  seeds.  The 
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plant  appears  to  have  been  introduced  by  the  Portuguese 
from  Brazil,  where  the  oil  of  the  seeds  is  Imown  as  Pinhocn  oil 
and  is  used  as  an  emetic. 

At  Martinique  it  is  called  Ipeca  pay^i,  on  account  of  its  beino 
used  in  a  similar  manner  ;  one  seed  acts  as  an  cme  to-cathartic. 
Corre  and  Ijejanne  state  that  the  Creole  women  used  to  prepare 
an  "  Orange  'purgative  "  by  macerating  an  orange  in  the  oil  for  a 
month,  and  then  drying  it ;  this  orange,  when  rubbed  in  the  t 
hands  and  smelt,  was  believed  to  act  as  a  purgative. 

According  to  Soubeiran,  the  oil  of  these  seeds  is  vei\- 
similar  to,  if  not  identical  with,  that  of  J.  Gurcas. 

Toxicology. — Cases  of  accidental  poisoning  by  the  fruits  have 
been  recorded  in  India,  chiefly  among  children  who  have  been 
attracted  by  their  tempting  colour.  The  symptoms  have  been 
similar  to  those  produced  by  J.  Curcas. 

ALEURITES  MOLUCCANA,  WilM. 

Fig. — Lamk.  III.,  t.  791  ;  A.  Juss.  Tent.  Euphorh.,  t.  12; 
Rumph.  Amh.  ii.,  t.  58.  Candleberry  tree  {Eng.),  Aleurit  des 
MoUuques  (Fr.). 

Hab. — Pacific  Islands.    Cultivated  in  India.    The  oil. 

Vernacular. — Jaugli-akhrot  [Hind.),  Ran-akhrot,  Japhala 
{Mar.),  Jangli-akhroda  {Guz.),  Nattu-akhrotu  {Tarn.,  Tel.), 
Nat-akrodu  {Can.). 

History,  Uses,  &C. — Eumiahius  (iii.,  12)  states  that  the 
Javanese  and  Macassars  make  caudles  of  the  seeds  of  this  tree, 
either  pounded  and  mixed  with  cocoanut  or  cotton  seeds,  or  simply 
strung  upon  a  piece  of  split  bamboo ;  they  also  cat  the  seeds  raw 
and  roasted.  In  the  South  of  India,  where  the  tree  is  much 
cultivated,  the  seeds  are  known  as  Indian  walnuts.  "WTien 
pressed  they  yield  a  large  proportion  of  oil,  used  as  a  drying 
oil  for  paint,  and  known  as  country  walnut  oil,  baukoul-nut 
oil  and  artist's  oil.  In  Ceylon  it  is  called  Kclaini  oil,  and 
in  the  Sandwich  Islands,  where  it  is  used  as  a  mordant 
for  their  vegetable  dyes,  Kakui  oil.    In  these  islands  alone 
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about  lOjOOO  gallons  arc  auiiually  produced.    It  has  been 
imported  into  Europe  for  soap-makings   but   not   to  any 
considerable  extent,  ""and  fetcbes   about   £20  per  imperial 
ton.  The  oil  is  stated  to  possess  powerful  desiccative  properties. 
The   cake,   after   the    oil  has  been  expressed,  is  esteemed 
js  a  manure.    The  root  of  the  tree  affords  a  brown  dye, 
vvhich  is  used  by  the  Sandwich  Islanders  for  their  native 
}loths.    In  India  the  oil  is  used  as  a  dressing  for  ulcers  ;  its 
nedicinal  properties  were  examined  by  Dr.  0.  Rorke  [Ann.  de 
Therap.,  1859,  p.  117),  who  found  that  in  doses  varying  from 
I  to  2  ounces  it  acted  as  a  mild  and  sure  purgative,  producing  in 
■;rom  three  to  six  hours,  after  ingestion,  free  bilious  evacuations, 
^ts  operation  being  unattended  either  by  nausea,  colic  or  other 
;ll-effects.    {Phar,  of  India,  p.  203.)    From  more  recent  experi- 
;-,Qents  it  appears  that  half  an  ounce  of  the  oil  is  a  sufficient 
.•  perieut.    MM.  Corre  and  Lejanne  {Resume  do  le  Mat.  Med.  et 
Coioniale)  remark  : — "  There  is  no  doubt  that  the  properties 
■  f  this  oil  differ  when  the  oil  is  prepared  in  different  ways." 
Yhen  cold  drawn  from  the  fresh  nuts,  Heckel,  who  used  it  at 
Military  Hospital  at  Noumea,  found  that  it   was  only 
urgative  in  80  gram  doses,  that  is  to  say,  it  simply  acted  as  a 
itty  oil ;  he  found  that  the  drastic  resinous  constituents  remained 
the  oil-cake.    M.  Jugant,  at  Nosi-Be,  found  that  the  oil 
vtracted  by  the  hot  process  acted  freely  as  a  purgative  in  40 
ram  doses.    Many  observations  were  made  in  the  Military 
'  ispital  with  the  result  that  the  oil  was  found  to  operate  in 
um  1  to  3^  hours.    Dr.  Grasourdy  considers  the  oil  to  equal 
■stor  oil  in  purgative  properties.    The  oil,  if  intended  to  be 
od  as  a  purgative,  should  be  extracted  by  pressure  between 
't  plates. 

Description. — A' tree  of  considerable  magnitude,  attain- 
?  the  height  of  30  to  40  feet.  The  leaves  are  alternate, 
ur  to  eight  inches  long,  stalked  and  without  stipules,  either 
al-acute  and  entire,  or  from  three  to  five-lobed,  and  like  all 
c  young  parts  covered  with  a  whitish  starry  pubescence, 
le  flowers  are  small  and  white,  growing  in  clusters  at  the 
'^x  of  the  branches,  the  males  and  females  together  in  the 
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same  cluster,  the  former  being  the  most  numerous.    The  fruitl 
IS  2-cellecl,  fleshy,  roundish,  and,  when  ripe,  of  an  olive  colour,! 
its  greatest  diameter  about  2  h  inches ;  each  cell  contains  one 
ovoid  somewhat  flattened  nut,  the  shell  of  which  is  very  hard 
and  thick ;  the  kernel  is  conform  to  the  nut,  white  and  oily. 

Chemical  comj)osition. — The  nuts  have  been  examined  b\ 
Nallino  {Gaz.  Chiin.  Ital.,  ii.,  257),  who  found  the  avera 
weight  of  the  husks  to  be  6* 5  grams,  of  the  almonds  3 "3  gramsJ 
Composition  of  husks  :  water,  3'71 ;  organic  matter,  89*90  j 
mineral  matter,  6'39.  Composition  of  almonds:  water,  5'28; 
fat  (extracted  by  carbon  sulphide),  62 "07;  cellulose  and  otheJ 
organic  matters,  28 "99;  mineral  matter,  2*79.  Composition  oi 
the  ash  of  the  almond:  lime,  18'69;  magnesia,  6'01 ;  potashi 
]1'33;  phosphoric  anhydride,  29 "30.  The  fatty  raattei 
extracted  from  the  almonds  by  carbon  sulphide  at  ore 
temperatures  forms  a  transparent,  amber-yellow,  syrupy  liquid 
When  cooled  to  — 10°,  it  becomes  viscous,  but  neither  loses  it 
transparency  nor  changes  colour.  According  to  Brannt,  fli^ 
oil  has  a  specific  gravity  of  1"91:0  at  59°F.  It  consists  of 
olein  resembling  Knolein,  besides  myristiu,  palmatin  and  stear 
The  purgative  principle  is  probably  an.  acrid  resin.  The  oi 
cake  from  Indian  and  Tahitian  seeds  has  respectively  &| 
following  percentage  composition  : — 

Indian.  Tabitian. 

Oil                                     8-93  9-20 

Organic  matter  74*04  74*24 

Ash                                    8-96  9*36 

Water                                  7*07  7-20 

The  albuminoids  were  respectively  equal  to  52  and  51*7 
cent.  {Braiint.), 

An  allied  oil  (from  Aleurites  conlata)  has  been  examiued  bj 
Mr.  R.  ri.  Davies  [PJiann.  Jonni.  [3]  xv.,  636).    It  is  tU 
wood  oil  of  China,  and  has  remarkable  drying  properties.  f4 
specific  gravity  at  15°*5C.  is  *940,  and  is  unaffected  by- 
temperature  of  — 13°C.    It   required  211   grams  of  cajistl 
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tush  to  convert  one  thousand  grams  of  oil  into  potash,  soap, 
lie  fatty  acids  amounted  to  94*]  per  cent.,  melting  at  39° 
mtainiug  some  white  crystalline  plates  melting  at  67°. 


CROTON    TIGLIUM,  Linn. 

Pig. — Bentl.  and  Trim.,  t.  239  ;  Rheede,  Hort.  Mai.  it., 
33.    Purging  Croton  [Eng.),  Croton  cathartique  [Fr.]. 

Hab. — China.    Cultivated  in  India.    The  seeds  and  oil. 

Vernacular. — Jaypal,  Jamalgota  [Hind.),  Jaypdl  {Beng.), 
,'ipalo  (Gitz.),  Jamdlgota  {Mar.),  Nepdla  (Ca«.,  Te/.),  Nervalam 
Tarn.),  Nirvalam  [Mai.),  Kanako  [Bvrm.). 

History,  Uses,  &C, — Croton  seeds  were  not  known  to 
ae  ancient  Hindu  physicians  ;  in  recent  Sanskrit  works  they 
re  noticed  under  the  names  of  Jayapala,  Tittiriphala  and 
[anakaphala,  and  are  described  as  heavy,  mucilaginous  and 
urgative,  useful  in  fever,  constipation,  enlargements  of  the 
jdominal  viscera,  ascites,  anasarca,  cough,  &c.,  expelling  bile 
id  phlegm.  They  are  directed  to  be  boiled  in  milk,  the  outer 
cin  and  embryo  having  been  removed,  to  fit  them  for  internal 
Iministration.  The  following  prescription  from  the  Bhava- 
akasa  may  be  taken  as  an  example  : — 

Mahanaracha  rasa. — Take    Chebulic   myrobalans,  pulp  of 
<sia  fistula,  Emblic  myrobalans,  root  of  Baliospermum  axillare 
anti),  Picrorhiza  Kurrooa  (tikta),  milky  juice  of  Euphorbia 
riifolia  (snuhi),  root  of  Ijjomo'a  Turpethtm  (trivrit),  and 

0  tubers  of  Cyperus  rotundus  (mustaka),  each  one  tola  :  pound 
em  to  a  coarse  powder,  and  boil  in  four  seers  of  water 

1  the  latter  is  reduced  to  one-eighth.  Then  take  a  tola  of 
;sked  Croton  seeds,  tie  them  in  a  piece  of  thin  cloth,  and  boil 
'  m  in  the  abovementioned  decoction,  till  the  latter  is  reduced 

the  consistence  of  a  fluid  extract.  To  this  extract  add  a 
'wder  composed  of  eight  parts  of  purified  Croton  seeds,  three 
its  of  ginger,  and  two  of  black  pepper,  mercury,  and  sul23hur 
quantity  sufficient  to  make  a  pill  mass  ;  rub  them  together 
'  twelve  hours,  and  make  into  two-grain  pills.  These  are 
iii.-aa 
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given  with  cold  water  in  tympanitis,  colic,  ascites,  &c.,  as  < 
drastic  purgative.  After  the  operation  of  this  medicine,  rict 
should  be  given  with  curdled  milk  and  sugar. 

The  Indian  names  for  Croton  seeds  lead  us  to  suppose  tlm 
they  were  first  introduced  into  the  country  through  Nepal 
Under  the  name  of  Dand  they  were  known  to  the  Persians  a 
a  very  early  date,  and  were  doubtless  introduced  into  tli:. 
country  from  China  by  the  Caravan  route  through  Central  At<i  t 
The  Ai'abs  retained  the  Persian  name,  but  also  called  then 
Hab-el-khatai,  "  Cathay  seeds,"  and  Hab-el-saUtin,  "Sultan- 
seeds."    Ibn  Sina  describes  them  under  the  name  of  Dand-(  J 
sini,  "  China  Dand,"  and  also  mentions  an  Indian  Daud  . 
smaller  size  (probably  Baliospermum   seeds).    Ainslie  stai' 
that  Croton  seeds  were  known  to  the  Arabs  under  the  name  ( 
Fill,  but  this  is  incorrect,  as  may  be  seen  by  refei-ring  to  III 
Sina,  Avho  describes  Fil  as  an  Indian  drug  having  the  properti- 
of  the  Mandrake.    Mahometan  physicians  describe  the  seed, 
as  detergent,  a  purgative  of  phlegm,  black  bile,  and  adu^ 
humors ;  and  recommend  their  use  in  dropsy,  calculus,  gou 
and  other  diseases  arising  from  cold  humors.    On  account  ' 
its  irritant  action  upon  the  fauces,  the  seed,  after  having  be* 
boiled  in  milk,  is  to  be  crushed  and  enclosed  in  a  raisin  f' 
administration.    The  author  of  the  Mal-hzan  remarks  that  tl 
Hindus  give  small  doses  with  fresh  ginger  tea,  to  children,  ; 
a  remedy  for  whooping  cough.    He  also  notices  its  irritui 
action  upon  the  skin,  and  its  use  as  an  external  application 
tumours,   &c. ;    should   excessive   purging  occur,  he  direr 
limejuice  to  be  administered.    The  envelopes  of  the  seed  m 
plumule  must  always  be  rejected.    Croton  Tiglium  was  fij 
described  by  Christoval  Acosta  in  1578,  afterwards  by  Rhet' 
in  1679,  and  Eumphius  in  1743.    In  1812,  Drs.  White  ai 
Marshall  brought  the  use  of  the  seeds  as  a  purgative  to  t 
notice  of  Europeans  in  India.    The  former  gentleman  gi\ 
the  following  directions  for  their  administration,  which 
received  from  a  learned  Parsee  Yaidia  of  Surat : — "Alij 
having  removed  the  shells  from  the  seeds,  tie  the  kernels  mi  j 
small  piece  of  cloth.  Like  a  bag ;  then  put  this  into  as  niu| 
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owdung  water  as  will  cover  the  bag,  and  let  it  boil ;  secondly, 
vlien  boiled,  split  the  kernels  in  two  and  take  a  small  leaf 
rom  them,  Avhich  is  said  to  be  poisonous ;  and  thirdly,  pound 
e  whole  into  a  mass,  to  which  add  two  parts  of  Katha 
catechu),  and  divide  into  pills  of  two  grains  each,  two  of 
\liich  are  sufficient  for  one  dose,"  The  addition  of  the  Katha 
$  said  to  correct  the  acrimony  of  the  drug,  and  to  prevent  any 
rriping  of  the  bowels. 

Ainslie  [Mat.  Indica,  Vol.  I.,  p.  105)  notices  the  use  of  the 
■xpressed  oil  (nervalum  unnay)  by  the  Tamils  as  an  external 
ipphcation  in  rheumatic  affections,  but  it  does  not  appear  to 
lave  been  used  for  internal  administration  until  the  year  1821. 
Confer.  London  Medical  Depository  for  January  1822.) 

In  modern  European  medicine,  croton  oil,  more  or  less  diluted, 
s  used  externally  as  a  counter-irritant,  and  causes  an  abundant 
)ustular  eruption.  This  effect  is  increased  by  the  addition  of 
m  alkaK  to  the  liniment.  Internally  it  is  given  in  doses 
)f  ^  to  1  minim  as  a  purgative,  and  is  particularly  valuable 
u  those  cases  in  which  the  condition  of  the  patient  prevents 
litn  from  swallowing ;  it  may  be  placed  on  the  back  of  the 
(jngue.  The  oil  has  also  been  used  with  success  as  an  anthel- 
aintic.  In  modern  pharmacy  its  chief  consumption  is  in 
he  preparation  of  castor  oil  capsules. 

Description. — Croton  seeds  [graines  de  Tilly)  are  oblong, 
bout  half  an  inch  long,  and  not  quite  f  of  an  inch  broad. 

he  dorsal  and  ventral  surfaces  are  arched,  the  former  more 
Tominently  than  the  latter.  The  testa  is  black,  but  covered  for 
lie  most  part  by  a  thin  cinnamon-coloured  membrane ;  it  is  thin 
nd  brittle,  and  contains  an  abundant  oily  albumen  enclosed 
1  a  delicate  white  membrane  (endopleura).  Between  the  two 
alves  of  the  albumen  are  two  foliaceous  cotyledons,  and  a 
')ort  thick    radicle.    The  structure   of  these  parts  closely 

^embles  that  of  the  albumen  and  embryo  of  Bicinus  communis. 

Chemical  composition. — The  fats  present  in  croton  oil  are 
lycerides  of  stearic,  palmitic,  myristic,  and  lauric  acids,  and  of 
veral  volatile  acids  of  the  same  series,  like  acetic,  butyric,  and 
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valerianic  acid;  also  the  volatile  ^?(///«/c  flc/c/,  C^HsQ^,  which 
was  recognized  by  Geuther  and  Frolich  (1870),  hut  had 
previously  been  observed  by  Schlippe  (1858),  who  considered  it 
to  be  identical  with  angelicic  acid.  However,  it  melts  at  64°  0., 
boils  at  198-5'' 0.,  and  is  identical  with  Franhland  and  Duppa's 
methylcrotonic  acid.  In  the  fraction  boiling  above  tilie 
temperature  named,  capronic,  oenanthj^lic,  or  similar  acids  are 
probably  present.  They  did  not  succeed  in  obtaining  from  croton 
oil  an  acid  having  the  composition  of  Schlippe's  crotonic  acid, 
C^H'^O'-^.  E.  Schmitt  (1879)  corroborated  these  statements,  and 
found  among  the  volatile  acids  also  formic  acid,  Schlippe's 
crotonol,  C^^H-^O''',  has  likewise  not  been  obtained  by  other 
chemists ;  it  was  stated  to  be  a  yellowish  viscid  mass  of  a  faint 
odour,  and  to  be  the  rubefacient  principle  of  croton  oil.  The 
drastic  rubefacient  properties,  according  to  Buchheim  (1873), 
reside  in  crotonoleic  acidy  which  is  present  in  the  free  state  and 
as  glyceride,  and  which  seems  to  be  related  to  ricin oleic  acid, 
since,  like  the  latter,  it  yields  with  nitric  acid  oenanthic  acidj 
and  on  the  distillation  of  its  sodium  salt  gives  cenanthol, 
{Stille  and  Mcdsch.) 

H.  Senior  (Pharm.  Journ.  [3],  XIV.,  446,  447)  has  8ho\ni 
that  when  alcohol  (sp.  gr.  "794 — '800)  is  mixed  in  equal 
volumes  with  English  pressed  croton  oil,  perfect  solution  takes 
place,  the  mixture  being  permanent  at  all  ordinary  tempera- 
tures, and  this  is  equally  true  when  any  less  quantity  of 
alcohol  is  used;  when,  however,  the  proportion  of  alcohol  to 
croton  oil  becomes  as  seven  volumes  to  six,  or  any  larger 
proportion  of  alcohol,  then  a  part  of  the  croton  oil  separates. 
This  part  varies  in  quantity  in  the  case  of  diif  erent  samples  of 
oil.  That  part  of  the  croton  oil  which  separates  when  the 
alcohol  is  in  excess  is  afterwards  insoluble  in  any  proportion  of 
alcohol.  But  that  portion  of  the  oil  dissolved  by  alcohol  is, 
when  separated,  soluble  in  all  proportions.  The  author  has 
shown  that  the  part  of  croton  oil  soluble  in  alcohol  contains  the 
vesicating  principle,  while  the  portion  insoluble  in  alcohol  is 
entirely  non- vesicating.  He  also  shoAvs  that  the  purgative 
properties  of   croton  oil  reside  entii-ely   in   this  insoluble, 


EUPHOEBIACEJU. 


285 


Qon- vesicating  part.  Tlie  author  has  endeavoured  to  ascertain  to 
,vhat  constituent  of  the  soluble  portion  of  the  oil  the  vesicating 
iroperties  are  due,  and  has  traced  these  properties  to  the  non- 
olatile  fatty  acids,  chiefly  to  those  which  have  the  lowest 
aeltiug  points,  are  least  readily  saponified  by  alkalies,  and  are 
irst  liberated  when  the  alkali  soap  is  decomposed  by  acids, 
le  attributes  the  purgative  action  not  to  the  free  acids,  but 
0  the  combination  in  which  they  exist  in  the  oil. 

These  conclusions  not  appearing  satisfactory  to  Professor 
Robert,  the  investigation  was  taken  up  by  Herr  von  Hirsch- 
leydt,  a  pupil  in  the  University  of  Dorpat.  Upon  the  basis 
■f  the  results  obtained.  Professor  Kobert  now  ( CAm.  Zeit., 
Ipril  6,  1887j  p.  416)  attributes  the  activity  of  croton  oil,  both 
s  a  vesicant  and  as  a  purgative,  to  crotonoleic  acid,  not  to  be 
onfounded  with  crotonic  acid,  but  an  acid  discovered  by  Buch- 
eim  in  1873,  to  which  a  formula  has  not  yet  been  assigned, 
'his  crotonoleic  acid  is  said  to  occur  in  croton  oil  both  in  the 
ree  state,  in  which  it  is  fx'eely  soluble  in  alcohol,  and  in 
ombiuation  as  a  glyceride.  The  glyceride  does  not  possess 
oisonous  properties,  but  the  free  acid  acts  as  a  powerful 
ritant  to  the  skin  and  the  intestines  (purgative) .  According 
)  Professor  Kobert,  the  crotonolglyceride  is  attacked  and 
'lit  up  like  other  glj^cerides  by  the  ferments  of  the  juices  of 
le  stomach,  and  the  crotonoleic  acid  being  set  free  then 
vcrcises  its  purgative  influence.  A  similar  result  may  be 
)tained  by  administering  crotonoleic  acid  as  a  pill  enclosed  in 
iratin,    Kobert  is  not  of  opinion,  however,  that  the  solubility 

croton  oil  is  dependent  upon  the  proportion  of  crotonoleic 
■id  it  contains,  but  considers  it  to  be  connected  with  the  age 

the  oil.  Crotonoleic  acid  may  be  prepared  by  treating  the 
irtion  of  croton  oil  soluble  in  alcohol  with  a  hot  saturated 
lution  of  baryta  in  a  water-bath,  washing  the  stijBP  white  paste 
at  forms  with  cold  distilled  water  to  remove  excess  of  baryta, 

d  barium  compounds  with  acetic,  butyric  and  tiglinic  acid, 
moving  by  heat  traces  of  water,  and  repeatedly  treating  with 
i^er,  which  only  takes  up  the  barium  oleate  and  crotonoleate. 
ic  crotonoleate  is  separated  by  dissolving  it  out  in  alcohol. 
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decomposed  carefully  with  sulphuric  acid,  and  the  solution 
containing  the  free  acid  evaporated,  (Pharm.  Journ.,  April 
30th,  1887.)  According  to  Dr.  H.  Stillmark,  croton  seedn 
contain  Ricin,  the  poisonous  principle  of  castor  seeds.  (/See 
Riciniis.) 

Toxicology. — The  seeds  are  said  to  be  used  in  Java  for  killiu^ 
fish,  and  the  oil  has  been  shown  to  have  the  same  effect  upon 
the  carnivora  as  upon  man.  When  eaten^  the  seeds  cause 
nausea  and  eructation,  followed  by  flatulent  distension  of  the 
abdomen,  colic  and  diarrhoea.  A  single  seed  is  reported  lo 
have  proved  fataL  The  oil,  in  the  dose  of  1  drop,  occasions 
more  or  less  of  an  acrid  and  bui'ning  sensation  in  the  fauces 
and  oesophagus,  a  sense  of  warmth  in  the  stomach,  nausea,  and 
sometimes  vomiting.  In  an  hour  or  two,  some  gurgling  or 
slight  colic  is  perceived  in  the  bowels,  followed  somewhat 
suddenly  by  a  watery  stool  with  tenesmus,  and  heat  about  the 
anus.  Within  24  hours  eight  or  ten  more  stools  follow,  and 
there  is  but  little  general  disturbance  of  the  economy,  except 
considerable  weakness.  Sometimes,  instead  of  producing 
evacuations,  the  oil  causes  epigastric  uneasiness  and  oppression, 
palpitation  of  the  heart,  headache,  feverishness,  perspiration, 
and  sleep.  .  It  would  appear  that  the  acrid  principle  of  the 
oil  is  not  the  sole  cause  of  its  cathartic  operation,  for  even  after 
being  thoroughly  washed  with  alcohol  and  rendered  mild  to 
the  taste,  as  well  as  incapable  of  pustulating  the  skin,  it  is  still 
strongly  purgative.  {StilU  and  Maisc/i.)  No  cases  of  poison- 
ing by  croton  seeds  or  oil  in  India  appear  to  have  been  recorded. 

During  the  expression  of  croton  oil  in  India,  the  workmen, 
who  are  naked,  with  the  exception  of  a  cloth  round  the  loin?, 
bave  been  observed  to  suffer  from  redness  and  irritation  of  the 
skin,  evidently  produced  by  some  volatile  constituent  of  the  oil. 

CROTON  OBLONGIFOLUS,  Roxb. 
jJ[ab. — Bengal,   Silhet,   Behar,   Central   India,  Deccan 
Peninsula,  Burma,  and  Ceylon.    The  root-bark,  leaves,  and 
fruit. 
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Yemacular. —Chucka,  Bardgacii  {Beng.),  Arjuna  {Hind.), 
Kote,  Putol  [Mai),  BHutan-kusam  [Tel.),  Ghanasura  {Mar.), 
(lote  {Santal),  Kurti,  Konya,  Kuli,  Poter  {KoL),  Gonsurong 
{Goa). 

History,  Uses,  &C. — Brandis  has  noticed  the  use  of 
the  bark,  leaves  and  fruit  of  this  plant  in  native  medicine,  and 
Dr.  Irvine  the  use  of  the  seeds  as  a  purgative.  From  the  Bid. 
'j:o)i.  Prod,  of  India  we  learn  that  the  Santals  use  the  bark  ' 
and  root  as  a  purgative  and  alterative.  "We  have  been  unable 
to  find  any  notice  of  the  drug  in  native  works  on  Indian  Materia 
Medica.  Roxburgh,  though  he  describes  the  tree  as  common  in 
forests  near  Calcutta,  is  silent  upon  the  subject.  Dalzell  and 
Gibson,  in  the  Bombay  Flora  (p.  231),  remark  that  "the  plant 
is  used  medicinally  by  the  natives  to  reduce  swellings."  The 
author  of  the  Mat.  Med.  of  West.  India  remarks  : — "  When  on  a 
visit  to  Goa  in  1876,  my  attention  was  drawn  by  the  native  doc- 
tors to  the  root-bark  of  a  small  tree  as  being  one  of  the  most 
valuable  medicines  they  possessed  ;  this  plant,  unknown  to  me 
at  the  time,  proved  on  subsequent  investigation  to  be  C.  oblongi- 
'olins.  The  Goanese  and  inhabitants  of  the  Southern  Concan 
administer  the  bark  in  chronic  enlargements  of  the  liver  and  in 
remittent  fever.  In  the  former  disease  it  is  both  taken  internally 
and  applied  externally.  As  an  application  to  sprains,  bruises, 
rheumatic  swellings,  &c.,  it  is  in  great  request.  In  large  doses 
it  is  said  to  be  purgative."  Fliickiger  and  Hanbury  {Pkar- 
inacographia,  p.  610)  state  that  the  seeds  are  said  to  be  sometimes 
substituted  for  those  of  0.  Tig  Hum.  The  tree  is  rare  in  the 
Bombay  Presidency,  and  has  only  been  found  in  the  Sou  therm 
Concan.  where  it  has  a  reputation  as  a  remedy  in  snake-bites. 
In  Goa  it  is  more  common. 

Description. — Trunk  straight;  bark  ash-coloured,  and 
pretty  smooth ;  leaves  petioled,  alternate,  and  thickly  set  about 
the  ends  of  the  branchlets,  spreading  or  drooping,  oblong, 
serrate,  obtuse-pointed,  very  smooth  on  both  sides,  from  six  to 
twelve  inches  long,  petioles  round  and  smooth,  with  a  lateral 
inland  on  each  side  of  their  apices ;  stipules  small,  caducous  ; 
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racemes  terminal,  geuerally  solitary,  erect,  shorter  than  the 
leaves  ;  flowers  solitary,  a  few  female  ones  mixed  with  many 
male  ones,  small,  of  a  pale  yellowish-green  ;  bracts  3-fold,  one- 
flowered,  on  the  inside  of  each  of  the  small  lateral  bracts  is  a 
round  permanent  gland,  as  in  Sesamum  indicmn ;  male  calyx 
deeply  5-cleft,  petals  six,  smaller  than  the  calyx,  very  woolly; 
filaments  twelve,  distinct,  nine  in  the  circumference  and  three 
in  the  centre,  woolly  towards  the  base; female  calyx  and  corol 
as  in  the  male ;  stamens  none  ;  germ  globular  ;  styles  three,  each 
divided  into  two  very  long,  variously  bent  segments  ;  capsules 
globular,  fleshy,  six-furrowed^  tricoccous.  {Roxb.) 

The  root  is  twisted,  often  somewhat  flattened,  bark  thickish, 
externally  light-brown  and  scaly,  internally  yellowish,  mottled 
with  brown,  substance  compact  and  resinous,  odour  highly 
aromatic,  taste  peppery  and  camphoraceous.   Wood  white,  soft. 

Microscopic  structure. — Sections  of  the  bark  show  that  the 
epidermis  consists  of  about  five  rows  of  elongated  cells  placed 
horizontally ;  their  walls  are  much  thickened  by  a  dark-brown 
deposit,  which  produces  a  patchwork  appearance.  The  paren- 
chyma is  loaded  with  large  globular  or  oval  highly  refractive 
bodies  of  a  yellowish  colour  ;  there  are  also  numerous  dark 
purplish-brown  particles,  which  are  sometimes  single  hut 
usually  arranged  in  irregular  concentric  rows  ;  they  appear  to 
be  due  to  a  deposit  in  the  vascular  system  of  a  resinous  nature. 

Chemi'-al  composition. — The  fresh  root-bark  was  contused,  and 
exhausted  with  warm  80  per  cent,  alcohol.  The  tincture  was 
of  a  red  colour.  The  alcoholic  extract  was  mixed  with  water 
and  agitated  with  petroleum  ether,  when  reddish  flocks 
separated.  The  solution  was  acid  in  reaction.  The  petroleum 
ether  solution  left  on  spontaneous  evaporation  a  transparent 
viscid  yellow  residue,  possessing  a  camphoraceous  and  pepper- 
like odour  and  taste.  With  the  exception  of  some  white  flocks, 
the  extract  was  soluble  in  cold  alcohol  with  acid  reaction ;  the 
solution  afforded  no  coloration  with  ferric  chloride. 

The  turbid  aqueous  solution,  after  separation  of  petroleum 
ether,  was  agitated  with  ether,  without  solution  of  the  reddish 
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iocks  referred  to   as   having   separated  on  agitation  witli 
(otrolcum  ether.    The  ether  was  separated  from  the  turbid 
aqueous  layer,  and  agitated  with  dilute   sulphuric   acid  to 
separate  any  alkaloidal  principle.    The  acid  aqueous  solution 
was  then  rendered  alkaKne  and  reagitated  with  ether.  The 
ethereal  solution  left  on  spontaneous  eyaporation  a  slightly 
greenish  transparent  varnish-like  residue,  partly  soluble  in 
dilute  sidphuric  acid,  the  solution  affording  marked  alkaloidal 
reactions.    With  Frohde's  reagent  a  dirty  red  to  purple  colour 
was  observed,  but  no  other  special  colour  reactions  were  noted. 
The  original   ethereal   solution,   after   the  agitation  with 
sulphuric  acid,  left  on  spontaneous  evaporation  a  brittle,  trans- 
parent, yellow  residue,  soluble  in  alcohol   with  strong  acid 
reaction,   but  affording  no  colour  reaction  with  ferric  salts. 
By  the  action  of  dilute  aqueous  caustic  soda  a  part  of  the 
ethereal  extract  was  dissolved  with  a  deep  port-wine  red 
coloration.    The  portion  insoluble  in  the  alkaline  solution 
was  yellowish.    The  alkaline  solution,  on  the  addition  of  dilute 
acids,  afforded  yellow  flocks,  nearly  wholly  soluble  in  ether,  and 
leaving  a  transparent  yellow  varnish  on  spontaneous  evapor- 
ition,  with  a  slightly  bitter  taste  and  acid  reaction  in  alcoholic 
solution.    The  reddish   flocks   insoluble   in  petroleum  and 
rdinary  ether    were  separated  from  the  original  aqueous 
lution,  and,  when  dry,  formed  a  dirty  reddish  friable  mass 
ithout  taste  or  odour.    In  dilute  alcohol  this  principle  was 
•luble  with  acid  reaction,  the  solution  being  of  a  port-wine 
lour,  and  possessing  a  slight  spicy  odour  and  taste.  The 
lution,  after  being  neutralized  with  ammonia,  which  deepened 
he  tint,   afforded  a   dirty  plum- coloured   precipitate  with 
etate  of  lead.    To  the  original  now  clear  aqueoiis  solution  of 
tie  alcohol  extractive  carbonate  of  soda  was  added^  which 
used  a  carmine-coloured  precipitate,  and  the  liquid  agitated 
ith  ether,  which   failed  to  dissolve  the  precipitate.  The 
iliorcal  solution  left  on  evaporation  a  trace  of  residue,  partly 
"luble  in  dilute  suphuric  acid,  the  acid  solution  reacting  with 
Ikaloidal  reagents.    With  Frohde's  reagent  the  colour  was 
Tty  red  to  purple,  and,  like  the  principle  first  extracted  by 
ni._37 
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ether  from  the  acid  aqueous  solution,  yielding  no  other  speci; 
colour  reactions.  Tlie  carmine  flocks  precipitated  by  tli 
alkali,  and  which  were  insoluble  in  ether,  were  separated  1a 
filtration,  the  filtrate  being  of  a  logwood  colour,  and  wasln  < 
with  cold  water  in  which  they  Avere  slightly  soluble:  ii 
ignition  an  alkaline  ash  was  left.  By  dilute  acids  the  canniii' 
precii^itato  was  changed  to  salmon-j'ellow,  the  original  colou) 
being  restored  by  alkalies.  An  aqueous  solution  gave  ; 
carmine-coloured  precipitate  with  acetate  of  lead. 

The  original  aqueous  alkaline  solution  was  lastly  acidifit-f' 
with  dilute  sulphuric  acid,  which  caused  the   separation  ni 
salmon-coloured  flocks^  and  agitated  with  amylic  alcohol.  Tli' 
amylic  alcohol  extract  was  reddish-yellow,  becoming  of  a  dec  ] 
carmine  hue  with  alkalies,  and  afforded  a  carmine  precipitate, 
with  acetate  of  lead  ;  acids  destroyed  the  colour  and  caused  ; 
precipitate  of  salmon-coloured  flocks  practically   insoluble  ii; 
ether.    By  heating  with  zinc  dust,  the  dried  principles,  whicL 
gave   coloured  precipitates  with  alkalies  and  acetate  of  lead 
afforded  no  crystalline  sublimates.    The  freshly  contused  root- 
bark  afforded  on  steam  distillation  a  small  amount  of  acolourlc- 
volatile  oil  possessing  a  marked  camphoraceous  and  pepper-hk' 
odour  and  taste. 

In  this  investigation  the  principles  which  afforded  col ourci 
precipitates  with  alkalies  were  the  most  interesting,  and  the.-i 
principles  woitM  appear  to  have  been  acids.    It  will  be  uote^ 
that  the  original  aqueous  solution  of  the  alcoholic  extract  wn- 
not   treated  with  any  foreign  acid  prior  to  agitation  witi 
petroleum   and   ordinary  ether.    The  flocks  which  scparaton 
during  agitation  with  petroleum  ether,  and  which  were  insolub]< 
in  ether,  gave  from  an  alcoholic  solution  a  different  coloiu-ci 
precipitate   with  acetate  of  lead,  from  the  acids  which  wert 
subsequently  precipitated  when  the  aqueous  solution  of  thi 
extract  Avas  rendered  alkaline  and  agitated  Avith  ether,  au' 
when  the  alkaline  solution  Avas  subsequently  acidified  befo]' 
agitation  with  amjdic  alcohol.    The  last  two  acids  referred  1' 
were,  we  consider,  identical.    The  sodium  salt  of  the  acid  Avn 
only  slightly  soluble  in  Avatcr,  Avhilc  the  free  acid  was  at  be< 


EUPHORBIACEJ]J. 


291 


^nly  slightly  soluble  in  ether.    The  addition  of  sodic  carbonate 
lience  caused  the  precipitation  of  the  greater  part  of  the  sodium 
lit,  a  small  amount   only  remaining  in    solution.  The 
subsequent  addition  of  sulphuric  acid  decomposed  the  sodium 
lit  in  solution,  with  separation  of  the  free  acid  in  salmon- 
iloured  flocks.    As  regards  the  identity  of  this  acid  with  the 
',ie  or  ginally  separated  on  agitation  with  petroleum  ether,  and 
vther,  though  the  colour  of  the  lead  salt  was  different,  it  might 
have  been  due  to  the  presence  of  foreign  matters,  and  we  are 
iuclined  to  the  view  that  these  acid  principles  were  similar. 
The  alkaloidal  principle  from  the  first  ether  extract,  and  that 
jbtained  from  the  alkaline  ether,  were  also  probably  identical. 

ACALYPHA  INDICA,  Linn. 
Fig—JFiffht  Ic,  t.  877 ;  Rheede,  Eort.  Mai.  x.,  t.  81. 
Hab. — Hotter  parts  of  India. 

ACALYPHA  PANICULATA,  Miquel 

Fig. — Rheede,  HoH.  Mai.  x.,  t.  83. 
Hab, — Deccan  Peninsula.    The  herb. 

Vernacular.— Kxv^^i,  Khokali  [Hind.,  Mar.),  Dadaro  (Guz.), 
31iLlctajuri,  Shwet-basanta  (i?c;i^.),Kuppaimeni  { Tain.), Kuj^-pai- 
eliettu,  Murkanda-chettu,  Puppanti,  Harita-manjari  [Tel.), 
Chalmari,  Kuppi  {Can.),  Kuppa-mani  {Mai.) 

History,  Uses,  &C.' — The  medicinal  properties  of  these 
plants  are  well  known  in  India,  but  we  have  been  unable  to 
iiud  any  notice  of  them  in  the  standard  Sanskrit  medical  worka. 

Ainslie  gives  Aritamunjayrie  as  the  Sanskrit  name,  which  is 
•  vidently  meant  for  Harita-manjari,  "a  plant  with  clusters  of 
i'een  flowers,"  a  very  appropriate  name.    Rheede  describes  two 
,'Gcies  of  Acal//pha,  Cupameni  {A.  indica),  and  Welia-cupameni 
A.  paniculata);  he  gives  Manjara-sejari  as  the  brahminical 
•me  of  the  first,  and  states  that  the  juice,  made  into  a  lini- 
"icnt  with  oil,  is  used  in  rheumatism  and  venereal  pains  and 
^^I'uptions,  and,  with  the  addition  of  lime,  in  skin  diseases ;  that 
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the  root  rubbed  down  with  hot  water  is  given  as  a  cathartic 
the  leaves  with  water  as  a  laxative,  and  in  decoction  to  relievr 
the  pain  of  earache.    Of  the  second,  ho  says  that  when  ruhbo(j 
down  in  rice-water  and  applied  locally,  it  relieves  pain,  audtLui 
the  juice  with  sesamum  oil  is  useful  in  erysipelatous  inflammation 
haDmorrhoids,  and  the  pain  in  the  belly  called  by  the  Malabai  : 
Quinao,    Ainslie  says  of  A.  inclica : — "  The  root,  leaves  an- 
tender  shoots  are  all  used  in  medicine  by  the  Hindus.  Thy 
powder  of  the  dry  leaves  is  given  to  children  in  worm  cases,  als' 
a  decoction  of  them  with  the  addition  of  a  little  garlic.  Tb( 
juice  of  the  same  part  of  the  plant,  together  with  that  of  tLo 
tender  shoots,  is  occasionally  mixed  with  a  small  portion  o 
margosa  oil,  and  rubbed  on  the  tongues  of  infants  for  the  pur 
pose  of  sickening  them  and  clearing  their  stomachs  of  visci( 
phlegm.    The  hakims  prescribe  the  Koopamajniee  in  consump 
tion."    In  the  Pharmacopoeia  of  India  {-p.  205),  the  following 
reference  to  this  plant  by  Dr.  G.  Bidie,  of  Madras,  wiU  h 
found  : — The  expressed  juice  of  the  leaves  is  in  great  repute 
wherever  the  plant  grows,  as  an  emetic  for  children,  and  i 
safe,  certain,  and  speedy  in  its  action.    Like  Ipecacuanha,  i 
seems  to  have  little  tendency  to  act  on  the  bowels  or  depress  th 
vital  powers,  and  it  decidedly  increases  the  secretion  of  tL 
pulmonary  organs.    The  dose  of  the  expressed  juice  for  a. 
infant  is  a  teaspoonful."    Dr.       Ross  speaks  highly  of  its  us 
as  an  expectorant,  ranking  it  in  this  respect  with  senega ;  li 
found  it  specially  useful  in  the  bronchitis  of  children.  Tli 
purgative  action  of  the  root  noticed  by  Rheede  is  confirmed 
Dr.  H.  E.  Busteed,  who  has  used  it  as  a  laxative  for  childrci: 
In  Bombay  the  plant  has  a  reputation  as  an  expectorant,  henr 
the  native  name  Khokli  (cough).    Brigade-Surgeon  Langlc} 
in  a  communication  to  Dr.  Watt,  Did.  JEcon.  Frod.  Ind.,  Vol.  I 
writes: — "This  plant  is  called  in  Canara  Ghahnciri  as  wt' 
as  Kuppi.    The  natives  use  it  in  congestive  headaches  :  a  pice 
of  cotton  is  saturated  with  the  expressed  juice  and  inserted  int 
each  nostril ;  this  relieves  the  head  symptoms  by  causiii 
haemorrhage  from  the  nose.    The  powder  of  the  dry  leaves  i 
used  in  bedsores  and  wounds  attacked  by  worms.    In  asthiu 
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and  bronchitis  I  have  employed  it  with  benefit  both  for  children 
aud  adults."  Dr.  Langley  recommends  a  tincture  of  the  fresh 
herb  made  with  spirits  of  ether  (3  ozs.  to  one  pint),  dose  20  to 
oO  minims,  frequently  repeated  during  the  day,  in  honey ;  it  acts 
i  as  an  expectorant  and  nauseant ;  in  large  doses  it  is  emetic. 

Description. — -4.  indica. —  Stem  erect,  from  1  to  2  feet 
hio-h,  branchy,  round,  smooth  ;  leaves  scattered,  petioled,  ovate- 
,  ordate,  3-nerved,  serrate,  smooth,  about  2  inches  long  and 
U  broad  ;  petioles  as  long  as  the  leaves;  stipules  small,  subulate; 
ppikes  axillary,  generally  single,  peduncled,  erect,  as  long  as 
the  leaves,  many-flowered,  crowned  with  a  body  in  the  form  of 
a  cross,  the  base  of  which  is  surrounded  with  a  3-leaved 
calyx,  the  arms  of  the  cross  are  tubular,  with  their  mouths 
fringed,  from  the  base  of  the  cross  on  one  side  issues  a  style-like 
thread,  with  a  fringed  stigma,  the  body  of  the  cross  contains 
an  ovate  s(!ed  like  substance  ;  male  flow^ers  numerous,  crowded 
round  the  upper  part  of  the  spike,  calyx  4-leaved,  leaflets 
cordate,  filaments  minute,  numerous ;  female  flowers  below  the 
male,  remote ;  involucre  cup-formed,  with,  an  opening  on  the 
iuuer  side,  striated,  smooth,  toothed,  from  2  to  4-flowered ; 
calyx  3-leaved.  {Roxb.). 

A.  paniculata  is  a  pubescent  under-shrub  or  herb,  with  long- 
petioled  ovate-acuminate  leaves  which  are  coarsely  and  equally 
serrated.  The  male  flowers  are  in  axillary,  filiform  spikes, 
aud  the  female  in  axillary  and  terminal  racemes  or  panicles ; 
the  bracts  are  minute  and  not  enlarged  in  fruit.  Capsule  \^ 
uich  in  diameter,  3-lobed,  glandular,  styles  3 — 7-partite. 

Chemical  com2Josition. — The  whole  plant  of  A.  Indica  was  dried 
at  a  low  temperature,  reduced  to  powder,  and  exhausted  with 

0  per  cent,  alcohol.  The  alcoholic  extract  was  mixed  with 
ater,  acidulated  with  sulphuric  acid,  and  agitated  with  petroleum 

jther,  and  ether  ;  the  solution  was  then  rendered  alkaline  and 

1  tritated  with  ether.  During  agitation  with  petroleum  ether,  a 
juautity  of  dark  matter  separated,  which  was  partly  soluble  in 
I  her,  and  in  alkalies,  and  contained  much  colouring  matter. 

The  petroleum  ether  extract  was  dark  and  viscid,  and  had  an 
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aromatic  odour,  but  did  not  yield  any  crystalline  deposit  on 
standing :  in  absolute  alcohol  it  was  soluble,  and  on  spon- 
taneous evaporation  some  yellow  matter  separated,  wbicli  was 
destitute  of  crystalline  structure  on  microscopic  cxainiuation. 
■J^he  alcobolic  solution  bad  no  special  taste.  The  ether  extract 
was  yellow,  and  had  an  aromatic  somewhat  tea-like  odour,  and 
on  standing  became  indistinctly  crystalline.  In  warm  water 
a  portion  dissolved,  the  solution  possessing  a  strong  add 
reaction,  and  affording  a  dirty  reddish  coloration  with  ferric 
chloride :  it  did  not  precipitate  gelatine,  and  gave  no  reaction 
with  cyanide  of  potassium.  The  portion  insoluble  in  water 
was  dissolved  by  ammonia,  affording  a  deep  yellow  coloured 
solution  with  a  somewhat  camphoraceous  odour,  the  addition 
of  acids  causing  the  precipitation  of  whitish  flocks. 

The  ether  extract  obtained  from  the  original  aqueous  solution, 
after  it  had  been  rendered  alkaline,  contained  a  weU-marfced 
alkaloidal  principle,  which  after  purification  afforded  the 
following  reactions :  with  Frohde's  reagent  pinkish  in  the  cold, 
dirty  blue  on  warming  ;  with  sulphuric  acid  yellowish-red ;  no 
reaction  with  sulphuric  acid  and  potassium  bichromate ;  no 
reaction  with  ferric  chloride  ;  with  nitric  acid  a  yellow  color- 
ation ;  it  was  not  precipitated  by  chrom ate  of  potash  from  an 
aqueous  solution  acidulated  with  sulphuric  acid;  taste  harsh, 
without  bitterness.  We  projaose  provisionally  to  call  this 
principle  Acalyphine. 

Ainslie  notices  the  use  of  A.  fruticosa,  Forsk.,  as  a| 
stomachic  and  alterative,  an  infusion  of  the  leaves  being  used. 
[Mat.  Ind.,  ii.  388.)  j 

TREWIA  NUDIFLORA, 

Yig.—  Wifjhtlc,  t.  1870—1;  Baill.  Mifcl.  Gen.  EupliorhJ 
t.  18,/.  18—23;  Rhcede,  Hort.  Mai.  i.,  t.  42. 

Hab. — Hotter  parts  of  India.    The  root. 
'    Vernacular.— Vh\(\.ivOi,    Tduiri,    Bhilaura    {Hinrl.),  Pit*^ 
(Benrj.),  Pitari,  Sivani  {Mar.),  Kat-kumbla  {Can.),  Kdam 
{Mai.). 


EUPHORBIACFjjE. 


295 


History,    Uses,   &C. — This  tree  bears  the  Sanskrit 
lines  of  Piudara_,  Karahata,  and  Kurangaka.    It  is  described 
1  the  Nighantas  as  sweet  and  cooling,  useful  for  the  removal  of 
.  clliugs,  bile  and  phlegm ;  the  root  is  prescribed  in  gouty  or 
omnatic  affections.    Rheede  describes  the  plant  under  the 
laiue  of  CanscJd,  and  states  that  the  root  in  decoction  is  used 
relieve  flatulence,  and  is  applied  locally  in  gout. 

Description. — The  root  has  a  thickish  bark,  which  is 
f  a  Hght-brown  colour  externally,  nearly  smooth,  and  studded 

re  and  there  with  a  few  small  lenticular  corky  worts.  On 
iibbiug  off  the  thin  brown  suberous  layer  a  dull-red  surface  is 
xposed.    The  bark  is  fibrous  and  tough,  and  has  a  subaromatic, 

ringent  and  slightly  bitter  taste.    The  wood  is  white  and 

Chemical  composition. — The  fresh  root-bark  was  contused  and 
xhausted  with  80  per  cent,  alcohol ;  the  alcoholic  extract 
lixed  with  water  acidulated  with  sulphuric  acid,  and  agitated 
iccessively  with  jjetroleum  ether,  and  ether ;  then  rendered 
Ikaline  with  sodic  carbonate  and  agitated  first  with  ether  and 
istly  with  amylic  alcohol. 

During  agitation  with  petroleum  ether  a  large  amount  of 
-inous  matter  separated.    The  petroleum  ether  extract  con- 
liued  a  large  amount  of  colouring  matter  and  had  a  persistent 
ter  taste.    By  agitation  with  water  acidulated  with  sulphuric 
1  and  ether,  it  was  separated  into  two  portions,  a  portion 
liible  in  ether,  which  contained  the  greater  part  of  the 
'')ming  matter,  and  some  fat ;  while  the  aqueous  acid  solution 
A  in  suspension  yellowish  flocks  consisting  of  a  neutral 
iuous  principle. 

The  acid  ether  extract  was  small  in  amount,  partly  soluble 
I  water  with  acid  reaction;  the  solution  giving  a  blue-black 
'loration  with  ferric  .chloride,  and  precipitating  gelatine,  but 

ing  no  reaction  with  potassium  cyanide.  On  adding 
iimonia  to  the  ether  extract,  a  yellow  to  brown  sherry  colour 
IS  produced.    The  ammoniacal  solution  was  agitated  with 

'or,  which   removed   a  small  amount  of  whitish  resinous 
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matter,  insoluble  in  water  and  containing  no  alkaloidal  princijtl, 
The  ammoniacal  solution  contained  resinous  matter. 

The  alkaline  etlier  extract  contained  traces  of  an  alkaloiM 
which,  after  purification,  gave  a  very  faint-yellow  coloratii,i 
with  Frohde's  reagent  in  the  cold,  the  colour  becoming  fainll' 
greenish  on  warming;  concentrated  nitric  acid  gave  a  sUgh 
yellow  coloration. 

TKe  amylic  alcohol  extract  contained  some  resinous  matte  r 
and  an  alkaloidal  principle  in  larger  amount  than  was  preset 
in  the  ether  extract,  but  which  we  consider  to  be  identical. 

The  resinous  matter  which  separated  on  originally  shakin ; 
the  alcoholic  extract  with  petroleum  ether,  and  which  wa 
insoluble  in  it,  also  failed  to  dissolve  in  ether ;  it  was  al- 
insoluble  in  aqueous  sodic  carbonate,  and  had  the  properties  o 
phlobaphene. 

MALLOTUS  PHILLIPPINENSIS,  m/l-Arg. 

Fig. — Bcnil.  and  Trim.,  t.  236;  Bedd.  Fl.  Sylv.,  t.  280 
Eoxh.  Cor.  PL  it.,  t.  168;  Ehecde,  Eort.  MaL  v.,  21,  24. 

Hab. — Throughout  Tropical  India.  The  glands  an 
leaves. 

Vernacular. — Kapala,  Kamala  {Hind.),  Karaila  {Bon(j. 
Kapila,  Kapita,  Kamila  {Mar.),  Yasare,  Chandraliittu  {Can. 
Kdmpilla  {Chiz.),  Kapli,  Kapila  {Tarn.),  Ktlpila-pod  {Tel.). 

History,  Uses,  &C.  —  The  glandular  powder  obtain* 
from  this  plant  has  been  used  as  a  dye  in  India  from  a  vor 
remote  period.    It  was  probably  collected,  as  at  the  prescr 
time,  by  the  aboriginal  tribes,  who  call  it  RuJiin,  before  tli 
Hindus  invaded  India.    In  Sanskrit  it  is  known  as  Kanipill: 
and  bears  the  synonyms  of  Hochauika,  Rochana-rakta  an 
Lohita-rakta,  in  allusion  to  its  red  colour.    In  the  Nighanta 
it  is  described  as  useful  in  removing  phlegm,  bile,  stone,  worm-  ; 
enlarged   glands,   boils,  &c.,  and  the  leaves  are  said  to  li|  ^ 
astringent  and  cooling.    In  the  BJiavaprnh'xsa  one  tola  ^Ak 
treacle  is  said  to  kill  and  expel  all  intestinal  \A-orinR 
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IS  also  prescribed  for  worms  in  combination  with  the  seeds 
of  Emhelia  Eibes  (vaverang),  cbebulic  myrobalans,  carbonate 
of  potash,  and  rock  salt.  [Chakradatta.)  The  Arabs  became 
acquainted  with  Kampilla  at  an  early  date,  and  through  them 
it  ajjpears  to  have  reached  Europe,  and  to  have  been  known  to 
the  later  Grreek  physicians  about  the  7th  century.  Ibn 
ICassowiyeh,  physician  to  the  Caliph  Haroon-el-Raschid,  speaks 
of  it  as  highly  astringent,  a  good  anthelmintic,  and  a  useful 
application  to  moist  eruptions  of  the  skin,  which  it  soon  dries 
up.  It  is  also  mentioned  by  Razi^  Tamimi,  Baghdadi,  Ibn 
Sina,  Ibn  Baitar  and  others,  all  of  whom  appear  to  have  been 
in  much  doubt  as  to  its  nature,  but  distinguish  it  from  Wars, 
a  product  of  Arabia,  the  source  of  which  they  were  acquainted 
with.  Ibn  Sina  says  of  Kanbil : — "  It  is  in  grains  like  sand, 
red,  but  less  so  than  Wars,  hot  and  dry  in  the  third  degree  ; 
Ibn  Massowiyeh  considers  to  be  highly  astringent;  it  kills 
worms  and  flukes  of  the  intestines  and  expels  them."  Of 
Wars,  he  says  : — "It  is  a  substance  like  powdered  saffron,  of  an 
intense  red  colour  ( j^il^"  ),  brought  for  sale  from  Yemen  ; 
they  say  that  it  is  scraped  from  a  plant ;  it  is  hot  and  dry  in 
the  third  degree,  astringent ;  a  useful  application  to  pimples, 
freckles,  &c."  (A  number  of  skin  eruptions  are  named,  the  exact 
Qature  of  which  is  doubtful.) 

The  author  oithe  Makhzan,  who  wrote  in  India  (1770),  is 
strangely  ignorant  of  the  source  of  this  drug.    He  says  :  — 

Kinbll  is  an  Arabic  form  of  the  Persian  Kampilla  and  Hindi 
Samila";  he  then  recapitulates  the  various  opinions  held 
i3  to  the  source  of  the  drug,  and  concludes  by  saying : 
'  I  have  heard  that  it  is  the  pulp  of  the  fruit  of  a  mountain- 
;ree  like  the  Ma'asfar,  but  its  leaves  are  rather  larger,  and  it  is 
irmed  with  long  stiff  thorns,  and  has  fruit  like  a  lime,  which 
^  green  when  young  and  red  when  ripe ;  when  ripe  it  bursts 
>pen  and  a  dull-red  substance  escapes  and  falls  on  the  ground  : 
his  is  collected,  and  is  Kinbll."  Regarding  its  properties,  he 
^ys  that  in  doses  of  from  1  to  2  dirhems  rubbed  into  an 
mulsion  with  any  suitable  vehicle  it  expels  all  kinds  of  intes- 
'ual  worms,  and  at  the  same  time  acts  as  a  purgative.  Speaking 
III.— 38 
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of  Wars,  the  same  author  says  that  there  is  a  black  kind,  which 
comes  from  Ethiopia,  and  is  called  '  Habshi,'  and  a  dull-red 
kind  which  is  called  Indian,  and  is  the  worst  (as  a  dye);  he 
concludes  by  saying  the  seeds  of  the  Wars  are  like  Maah 
(Phaseolus  radiatus).  There  is  no  mention  of  its  use  as  an 
anthelmintic ;  it  is  described  as  an  aphrodisiac,  lithontriptic, 
and  remedy  for  ringworm,  pityriasis  and  freckles.  Sprengel 
thought  that  the  source  of  Wars  was  Memecylon  iinciortum. 
(Confer.  Sist.  MecL,  t.  II.,  p.  444,  ed.  tert.;  also  Ei&t.  ret 
Herb.,  t.  I.,  p.  258.) 

Rheede  first  figured  and  described  the  plant ;  he  states  that 
the  leaves,  fruit  and  root  with  honey  are  applied  to  poisoned 
bites,  bruises,  &c.  Buchanan  (Joicrnei/  through  Mysore  in  1801) 
notices  Kama  la  ;  it  has  also  been  noticed  by  Ainslie,  Hoxburgh, 
and  Eoyle,  but  Mackinnon  of  Bengal,  in  1858,  was  the  first  to 
introduce  it  into  European  practice  in  India  ;  since  then  it  has 
been  used  with  success  by  many  medical  men  in  India  and 
Europe.  Previous  to  this,  Vaughan  had  sent  Kamala  to  Hanbuiy 
from  Aden  under  the  name  of  Wars,  and  had  described  its  use 
as  a  dye,  and  as  a  remedy  in  certain  skin  diseases.  [Pham, 
Journ.,  Vol.  xii.,  p.  386,  1853.)  The  true  Arabian  Wars  does 
not  appear  to  have  attracted  attention  in  Europe  until  1867, 
when  it  was  imported  by  Messrs.  Allen  and  Hanburys  of 
London.  The  source  of  Wars  remained  unknown  imtil  188^ 
when  it  was  ascertained  to  be  the  glands  of  the  pod  of  Fkmiiigia 
Grahamiana,  a  leguminous  plant  common  in  Arabia  and 
India.  {See  Flemincjia.) 

As   noticed  in   the   Pharmacograjjhia,  the  names 
and   Kamala   are  not  in  use  in   the  bazars  at  Aden;  the 
Indian  Kamala  being  now  commonly  known  there  as  Wars. 

The  dose  of  Kamala  is  from  one  to  two  di-achms,  or  one  to 
three  fluid  drachms  of  a  saturated  tincture  may  be  employed ; 
it  does  not  cause  much  nausea,  colic,  or  purging.  The  parasite 
is  generally  discharged  dead,  and  it  appears  to  be  equally 
efficacious  in  removing  all  kinds  of  worms.  The  dose  should 
be  repeated  several  times  at  intervals  of  about  three  hours. 
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Description. — Kamala  is  a  red  jDowder,  which  varies  in 
depth  of  colour,  mixed  with  it  are  greenish-yellow  fragments  of 
r.he  capsule  of  the  plant ;  like  Ij'-copodium  it  is  inflammable  and 
resists  admixture  with  water.  Alcohol  and  ether  dissolve  a 
.ousiderable  portion  of  it,  and  the  solution  poured  in  water 
emits  a  melon-like  odour. 

MicroscojMC  structure. — Each  grain  of  Kamala  is  a  spherical 
body,  consisting  of  an  outer  delicate  membrane  within  which 
•uay  be  seen  a  structureless  mass  of  yellow  colour^  in  which  are 
}mbedded  numerous  club-shaped  cells,  arranged  with  their 
hick  ends  outwards  ;  in  order  to  examine  these  cells  the  drug 
iiust  be  exhausted  of  its  resin  by  alcohol  or  potash.  The 
lairs  which  are  found  mixed  with  the  glands  are  stellate,  each 
lair  being  one-celled  and  thick-walled. 

Chemical  composition. — Pure  Kamala  contains  only  between  "5 
lid  3*5  per  cent,  of  moisture,  and  yields  to  ether,  alcohol,  amyl 
Icohol,  glacial  acetic  acid,  or  carbon  disulphide,  about  80  per 
eiit.  of  resin,  which  is  also  soluble  in  alkalies,  but  not  in  benzine, 
lid  whose  alcoholic  solution  is  coloured  dingy-green  by  ferric 
liloride.  [FliicMger.)  Leube  (1860)  analyzed  a  sample  of  Kamala 
hich  yielded  nearly  29  per  cent,  of  ash,  47'6  of  resin,  and 
3 '7  of  other  soluble  matters,  consisting  of  citric,  oxalic,  and 
mnic  acids,  gums,  &c.  Cold  alcohol  dissolved  a  resin, 
isgisQ-i^  fusible  at  80°  C,  and  left  a  more  sparingly  soluble 
sin,  C8H^'^0^  melting  at  191° C.  Both  resins  are  brittle, 
■ddish-yellow,  soluble  in  alkalies  with  a  red  colour,  not  altered 

dilute  acids,  and  when  treated  with  nitric  acid  yield  oxalic 
•id,  Leube  could  not  obtain  Anderson's  Rottlerin,  C"II'"0^ 
■  C^-H'^°0^  (1855),  which  crystallized  from  the  concentrated 
liereal  tincture  in  yellow  silky  needles.  Groves  (1872) 
certaiued  that  it  is  easily  modified  by  exposure  to  air, 
'd  is  consequently  obtained  only  from  the  recent  drug, 
iickiger  subsequently  observed  that  on  being  fused  with 
tassa,  rottlerin  yields  par  aoxi/beiv^oic  acid.  Anderson's  resinous 
m-ing  matter  has  the  compositioin  C^°W°0\  melts  at  100°  C, 
'  asily  soluble  in  alcohol  and  ether,  and  yields  with  lead  acetate 
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an  orange-coloured  precipitate.    By  treating  Kamdla  with  boi!- 
lug  alcohol,  and  cooling,  amorphous  floccules  of  the  composition 
Qiojj34Q.i,  ^J,Q  obtained,  which  are  sparingly  soluble  in  cold 
alcohol  and  ether,  and  are  not  precipitated  bv  lead  or  silve 
salts.    [National  Di&pensatonj.) 

Messrs.  A.  G.  Perldn  and  W.  H.  Perkin,  Junr, (jBenc/</e,  1886), 
have  recently  separated  from  Kamala  a  substance  which  thiey 
name  Mallotoxin,  C^'HioQ'  or  O^^H'^'O^    It  was  obtaine 
by   shaking  powdered  Kamala  with  bisulphide  of  carbon 
evaporating  the  solution,  and  treating  the  residue  with  jt 
enough  bisulphide  of  carbon  to  remove  the  resinous  impurities 
It   was   finally  purified  by  crystallization  from  benzine  o 
toluene.    It  formed  small  flesh-coloured  needles,  soluble 
alkalies,  alcohol  and  acetic  acid,  but  insoluble  in  water.  I 
appears  to  be  identical  with  the  rottlerin  of  Anderson.  Late 
still,  L.  Jarvein  {Ber.,  xx.,  182)  obtained  a  yellow  crystallin 
substance  from  Kamala,  melting  at  200°,  to  which  he  gave  t' 
same  name  and  formula  as  Anderson's  rottlerin. 

The  bark  of  this  tree  is  astringent,  and  Professor  Humme 
found  it  to  contain  6*5  per  cent,  of  tannin. 

Carefully  selected,  Kamala,  according  to  P.  Siedler,  will  no 
contain  more  than  1'5  per  cent,  of  ash,  whilst  the  commerc"" 
article  yields  from  21  "8  to  49*1  per  cent.  By  sifting,  fractio" 
may  be  obtained  containing  as  low  as  5' 2  and  as  high  as  25  p 
cent.  High  percentage  of  mineral  matter  may  be  due  to  carel 
collection,  or  to  ddidteration  ;  in  the  latter  case,  the  ash  ma 
range  from  50  to  80  per  cent.  The  percentage  of  ash  has  notabl 
increased  of  late,  and  by  sifting  it  is  often  impossible  to  get  til 
drug  containing  less  than  14  per  cent,  of  ash.  Of  45  samj 
examined  by  the  author,  only  three  contained  less  than  6 
cent.  {Pharm.  Zeitg.^  1891, 162.) 

Commerce. — Kam^ila  is  collected  in  the  N.-W.  Provinces,  & 
Concan  and  Madras,  and  is  distinguished  by  the  collectors  as  ■ 
two  qualities,  Riqyila  and  Kapili ;  the  latter  is  the  best,  and 
obtained  by  shaking  the  fruit  only  in  a  basket  to  separate  th 
glands.    Kapila  consists  of  the  glands  and  other  parts  of  ^ 
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plant,  and  has  a  grecnisli  tinge.  The  collection  of  the  drug  is 
an  industry  ol  the  hill  Khonds  in  Ganjam,  who  sell  a  few 
measures  for  a  few  measures  of  rice  or  a  yard  of  cloth. 

The  average  YaUie  of  the  best  red  Kam^la  is  Bs.  11  per 

Liund  of  41  lbs.  The  high  winds  laden  with  dust,  which  often 
prevail  in  India,  cause  a  certain  amount  of  impurity  in  the  drug 
from  the  adherence  of  dust  to  the  capsules  and  leaves  of  the 

'  ant.  Native  dealers  test  the  drug  by  taking  it  up  on  the 
[uoistened  finger  and  rubbing  it  firmly  upon  a  piece  of  white 

iper ;  if  of  good  quality,  a  smooth  paste  is  formed  and  the 
^japer  is  stained  of  a  bright-yellow  colour. 

RICINUS  COMMUNIS,  Linn. 

Fig. — BentL  and  Trim.,  t.  237;  8ibth.  Fl.  Grcec.  x.,  t.  952  ; 
Eaync,  Arneigew.  x.,  f.  48;  Rheede,  Eort.  Mai.  ii.,  t.  32.  Castor 
olant  {Eng.),  Ricin  commun  {Fr.). 

Hab. — Africa?  Cultivated  throughout  India.  The  leaves, 
jeeds,  root  J  and  oil. 

Vernacular. — Arandi  [Hind.),  Erandi  (Mar.),  Bherenda 
Beng.),  Am anakkam-chedi  {Tarn.),  Amudapu-chettu  {Tel.), 
ivanakku  {Mai.),  Karala-gida  {Can.),  Erando  {Guz.). 

History,  Uses,  &C. — The  Castor  plant  is  called  in 
anskrit  Eranda,  Ruvu,  Ruvuka  and  Uruvuka,  and  the  red 
ariety  Raktairanda ;  the  root  and  the  oil  obtained  from  the 
eeds  have  been  used  medicinally  by  the  Hindus  from  a  very 
emote  period,  and  are  mentioned  by  Susruta. 

Both  root  and  oil  are  described  as  purgative  and  useful  in 
ostiveness,  flatulence,  rheumatism,  fever  and  inflammatory 
Sections;  on  account  of  its  efiicacy  in  rheumatism  the  plan 
ears  the  synonym  of  Vatari  (vata-ari).  As  a  purgative  the 
il  is  directed  to  be  taken  with  oow's  urine  or  an  infusion  of 
linger  or  the  decoction  of  the  ten  roots  known  as  dasamula  (see 
'^ol.  I.,  p.  243).  The  seeds  freed  from  the  husks  and  germs,  and 
oiled  in  milk  and  water,  form  a  decoction  which  is  given  in 
heumatism ;  a  decoction  of  the  root  with  carbonate  of  potash 
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is  also  prescribed,  and  most  compound  medicines  given  ia 
rheumatic  and  neuralgic  affections  contain  the  root.  The  leavea 
are  applied  to  the  breast  to  stop  the  secretion  of  milk,  and, 
boiled  with  the  root  in  goat's  milk  and  water,  they  are  used 
as  a  local  application  in  ophthalmia.  When  applied  to  the 
abdomen  they  are  popularly  thought  to  promote  the  menstrual 
flow ;  in  Govardhaiia  (203),  the  haUkavadhu,  or  peasant 
woman,"  is  represented  as  lying  in  pain  upon  the  leaves  of  the 
Eranda. 

In  the  proverbial  language  of  the  Indians  the  Castor  plant  is 
emblematic  of  frailty  ;  they  say : — Naukri  arand  Id  jar  hai  (ser- 
vice is  like  the  root  of  the  Castor  plant).  The  Arabs  appear  to 
have  first  become  acquainted  with  the  tree  in  India,  as  they, 
call  the  seeds  Simsim-el-hindi,  "Indian  Sesamum, "  and  the 
plant  Khirvaa  [<^3J=^),  a  word  which  signifies  any  weak  or 
frail  plant ;  the  properties  they  attribute  to  it  are  also  those 
mentioned  by  Sanskrit  writers.  Again,  in  the  Saptasataka  of 
Hala,  we  find  the  large  and  swelling  breasts  of  the  peasant 
girl  likened  to  the  Eranda  leaf,  and  in  Arabic  we  have  the 
expression  ^^jj^  a  l__yx)l  applied  to  a  beautiful  and  tender  girL 

R.  communis  is  the  Bidanjir  and  Kinnatu  of  the  Persians  ;  it 
also  bears  various  local  names,  such  as  Gerchak  in  the  Shahpnr 
District,  and  Buzanjir,  "goat's  fig,"  in  Khorasan. 

Aitchison  notices  its  cultivation  round  the  borders  of  fields 
in  the  latter  province,  and  in  the  Harirud  District,  for  the  salce 
of  the  oil  which  is  used  as  a  lamp  oil,  and  says  that  the  peasantry 
are  unacquainted  with  its  purgative  properties.  The  plant  was 
cultivated  in  Southern  Europe  at  a  very  early  date ;  it  is  the 
KLKi  of  Herodotus,  the  xporajv  of  Theophrastus  (H.P.i.,16 ;  CP.  ii.), 
and  the  or  Kporuv  of  Dioscorides  (iv.,  15b),  who  observes 
that  the  name  Kporav  is  given  to  the  seed  on  account  of  its 
resemblance  to  an  insect  known  by  that  name  {Ixodes  EicintUt 
Latr.).  He  also  notices  Castor  oil  and  its  medicinal  use.  It 
is  the  Ricinus  or  Cicus  of  Pliny  (15,  7),  "a  tree  which  grows 
in  Egypt  in  great  abundance  ;  by  some  it  is  known  as  croton, 
by  others  as  sili,  and  by  others,  again,  as  wild  sesamum :  it  w 
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ot  8d  very  long  since  this  tree  was  first  introduced  here, 
viten  with  food  the  oil  is  repulsive,  but  it  is  very  useful  lor 
arniug  in  lamps." 

The  Jews  and  Abyssinian  Christians  say  that  it  was  under 
as  tree  that  Jonah  sat,  but  in  the  English  version  the  Hebrew 
ord  KiJxaj'on"  is  translated  "gourd."  For  a  history  of  the 
[ant  in  Europe,  the  Pharmacographia  may  be  consulted. 

Mahometan  medical  writers  describe  two  kinds,  red  and 
hite :  the  red  is  said  to  be  the  most  active.  They  consider 
le  oil  a  powerful  resolvent  and  purgative  of  cold  humors,  and 
rescribe  it  in  palsy,  asthma,  colds,  colic,  flatulence,  rheumatism, 
■opsy  and  amenorrhoea  ;  of  the  seeds,  10  kernels  rubbed  down 
ith  honey  are  sufficient  as  a  purge.  A  poultice  of  the 
•ushed  seeds  is  used  to  reduce  gouty  and  rheumatic  swellings, 
id  inflammation  of  the  breasts  of  women  during  lactation, 
tie  leaves  have  similar  properties,  but  in  a  less  degree.  The 
c>sh  juice  is  used  as  an  emetic  in  poisoning  by  opium  and 
her  narcotics ;  made  into  a  poultice  with  barley  meal  it  is 
iplied  to  inflammatory  afltections  of  the  eye.  The  root-bark 
used  as  a  purgative  and  alterative  in  chronic  enlargements 
d  skin  diseases ;  it  is  also  applied  externally. 

In  modern  medicine  Castor  oil  is  much  valued  as  a  non-irritant 
rgative  ;  a  drop  is  sometimes  dropped  into  the  eye  to  allay 
itation,  and,  strange  to  say,  the  leaves  are  applied  locally  in 
irope  to  promote  the  secretion  of  milk,  whereas  in  India  the 
oive  practice  of  applying  them  to  stop  the  secretion  of  milk 
recognised  in  the  Government  hospitals  under  European 
oerintendence.  A  fluid  extract  of  the  leaves  has  also  been 
commended  in  Europe  as  a  lactagogue.  As  a  purgative  the 
is  best  administered  in  thej^early  morning  on  an  empty 
•mach,  when  about  one  drachm  will  usually  be  found  sufficient, 
other  times  at  least  half  an  ounce  will  be  required.  Various 
ids  have  been  recommended  to  conceal  the  taste  of  the  oil, 
■h  as  brandy,  peppermint  water,  &c.,  but  the  decoction  of  fresh 
iger,  as  used  in  India,  is,  we  think,  the  best  vehicle.  The 
n  e  remarks  apply  to  cold  drawn  oil ;  the  bazar  oil  extracted 
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by  boiling  is  more  active,  and,  as  it  is  not  always  carefuU 
prepared,  it  may  contain  the  acrid  -principle  of  the  seed  a- 
give  rise  to  disagreeable  symptoms.  The  alleged  antirhouma^' 
properties  of  the  plant  so  insisted  upon  by  Hindu  and  MaJio 
metan  physicians  are  worthy  of  being  tested  by  carefid  c^' 
observation. 

M.  H.  Meyer  {Pharm.  Zeitsch.  f.  Russland,  xxx.,  p.  282 
1891),  in  order  to  decide  the  question  as  to  the  purgativ 
properties  of  ricinoleic  acid,  prepared  that  substance  perfect! 
pure,  also  its  glyceride,  and  ricinelaidic  acid.  All  th: 
preparations  were  administered  to  cats,  and  acted  as  purgatives 
The  author  concludes  that  there  is  no  reason  to  suppose  tha 
Castor  oil  contains  any  purgative  princij)le  other 
ricinoleic  acid. 

Dr.  H.  Stillmark  has  discovered  in  the  seeds  an  albumino: 
body  which  he  has  named  "  Bicin."  This,  however,  does  no 
appear  to  be  the  purgative  principle.  Its  action,  whether  giv" 
by  the  mouth  or  hypodermically,  is  to  produce  haemorrl 
inflammation  of  the  gastro-intestinal  tract,  affecting  primaril 
the  small  intestines,  and  probably  obstructing  the  bile  6x 
since  there  is  usually  extreme  fullness  of  the  gall  bladder ;  tt 
inflammation  also  extends  to  the  vesical  mucous  membrane 
Diarrhoea  is  by  no  means  constant.  The  drowsiness 
convulsions  which  occurred  in  some  of  his  experiments  6" 
animals  he  attributes  to  possible  thrombosis  of  the  cerel 
vessels.  The  lethal  dose  of  ricin  for  man  he  calculates  to 
6"0  milligrams  for  a  man  weighing  60  kilograms,  this  generall 
being  equal  to  about  ten  ordinary  seeds,  although  Christiao 
once  had  a  fatal  case,  where  only  three  seeds  had  been  swallowed 
and,  on  the  other  hand,  a  case  is  on  record  in  which  a  pe 
who  had  eaten  17  seeds,  recovered. 

Ricin  appears  to  have  a  peculiar  effect  upon  blood,  ca 
a  rapid  conglomeration  of  the  red  corpuscules,  together 
the  formation  of  a  substance  like  fibrin.    One  part  of  ricin 
60,000  of  defibriuatod  blood  is  suflicient  to  cause  a  separation 
the  serum,  so  that  the  latter  is  capable  of  being  passed  thro" 
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a  filter.  Crotonoleic  acid,  which  exists  in  croton  seeds,  was 
{ouud  to  be  quite  distinct  from  ricin. 

The  results  obtained  by  Dr.  Stillmark  find  further  confirma- 
tion in  a  note  in  the  Medical  Recorder  (July,  p.  299),  in  which 
it  is  stated  that  fifteen  children,  under  six  years  of  age,  poisoned 
by  eating  castor  seeds,  suffered  from  severe  vomiting  and 
prostration,  but  not  from  catharsis. 

Ehrlich  {Deutsche  Med.  Wochenschr.,  ISTo.  32,  p.  976,  1891) 
reports  some  interesting  experiments  with  ricin.  He  found 
that  injected  into  the  veins  of  animals,  it  is  fatal  in  doses  of 
three  milligrams  per  kilo  of  body- weight ;  taken  internally  it 
is  a  hundred  times  less  active,  but  still  so  poisonous  that  0*1 8 
2:ram  is  a  fatal  dose  for  an  adult  man.  He  found  different 
animals  to  be  unequally  affected  by  it ;  guinea  pigs  were 
especially  susceptible  to  the  poison,  but  white  mice  much  less 
so.  The  symptoms  were  diarrhoea  and  prostration:  on  post- 
mortem examination  the  appearances  in  some  cases  were  such 
as  are  seen  in  cholera,  but  more  frequently  there  was  a 
hcemorrhagic  condition  of  the  intestines  and  often  of  the 
subcutaneous  cellular  tissue. 

Ehrlich  also  succeeded  in  rendering  animals  insusceptible 
a  the  poison  by  administering  gradually  increasing  doses 
uternally  :  at  the  end  of  two  months  of  this  treatment  he  found 
hat  mice  could  bear  a  dose  of  5  decigrams  of  ricin  (sufl&cient 
0  kill  an  adult  man ),  the  fatal  dose  for  an  unprotected  mouse 
leing  35  milligrams. 

The  immunity  obtained  was  still  more  marked  in  experiments 
»n  the  conjunctiva;  under  ordinary  circumstances  touching  the 
uembrane  with  a  1  per  cent,  solution  of  ricin  produced  intense 
nflamraation,  but  after  several  weeks  of  protective  treatment 
he  strongest  solution  could  be  freely  applied  without  producing 
uy  effect. 

The  establishment  of  the  immunity  appears  to  commence 
uddenly  on  the  sixth  day,  and  continues  to  increase  from  that 
ime.    The  author   insists  upon  the  similarity  between  this 
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sudden  immunity  and  the  critical  subsidence  of  fever  in  certaiii 
acute  diseases,  such  as  pneumonia,  measles,  &c.,  which  he 
considers  may  also  be  regarded  as  indicating  the  establishment 
of  an  immunity  in  those  diseases. 

Animals  in  which  an  immunity  to  the  ricin  poison  had  been 
established,  were  found,  six  months  after  the  cessation  of  all 
treatment,  to  be  incapable  of  being  affected  by  the  poison. 
Ehrlich  has  also  made  similar  experiments  with  abrin,  the 
active  principle  of  Ahrm  precatorius,  which  he  reserves  for 
early  publication. 

Description. — There  are  many  varieties  of  the  plant 
which  have  been  produced  by  cultivation ;  they  may  be  divided 
into  the  large  red- seeded  kinds,  and  those  with  grey  seeda 
marked  with  brown  blotches;  the  latter  are  preferred  for 
medicinal  use. 

The  roots  are  tolerably  straight,  and  give  off  a  few  rootlets ; 
they  are  covered  by  a  light-brown  bark,  nearly  smooth,  but 
mai'ked  with  little  transverse  warty  ridges.  The  wood  is  white 
and  soft.    The  bark  has  an  acrid  taste. 

The  seeds  are  contained  in  a  tricoccous  capsule,  one  in  each 
cell ;  they  are  oblong,  from  |-  to  5  an  inch  long  and  about  J  of 
an  inch  broad,  the  dorsal  surface  is  more  arched  than  the 
ventral.  The  apex  is  somewhat  pointed,  below  it  is  a  tumid 
caruncula,  on  the  removal  of  which  a  dark  depressed  cicatrix  is 
seen.  The  testa  is  grey,  marked  with  brown  blotches.  The 
kernel  is  enclosed  in  a  delicate  white  membrane,  and  consists  of 
a  copious  white  albumen,  in  the  axis  of  which  ai-e  situated  two 
leafy  cotyledons  and  a  short  stout  radicle. 

Microscopic  structure, — The  epidermis  of  the  seeds  is  com- 
posed of  tabular  cells,  which  are  here  and  there  coloured  l 
patches  which  correspond  to  the  spots  on  the  seed.    The  tea 
consists  of  cylindrical  cells  in  close  apposition.    The  kern 
is  a  mass  of  closely-packed  cells  with  granular  contents,  but  J 
water  is  brought  in  contact  with  the  section,  oil  globules  separa 
from  the  albumen.    In  the  latter  may  be  demonstrated  th 
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Aleuroue  crystals  which  are  found  in  many  seeds.  {8achs 
Lehrbuch  der  Botanik,  p.  554.)  The  root-bark  shows  numerous 
cells  filled  with  a  yellow  refractive  substance  which  appears  to 
be  resinous ;  in  other  respects  it  is  not  remarkable. 

Chemical  composition.. — The  most  important  constituent  of 
the  seeds  is  the  fixed  oil  called  castor  oil,  of  which  the  peeled 
kernels  afford  at  most  half  of  their  weight. 

The  authors  of  the  Pharmcbcographia  say  : — 
"  The  castor  oil  of  commerce  has  asp.  gr.  of  about  0-96,  usually 
a  pale  yellow  tint,  a  viscid  consistence,  and  a  very  slight  yet 
rather  mawkish  odour  and  taste.  Exposed  to  cold,  it  does  not 
in  general  entirely  solidify  until  the  temperature  reaches  — 18°C. 
In  thin  layers  it  dries  up  to  a  varnish-like  film. 

"Castor  oil  is  distinguished  by  its  power  of  mixing  in  all 
proportions  with  glacial  acetic  acid  or  absolute  alcohol.  It  is 
even  soluble  in  four  parts  of  spirit  of  wine  ("SSS)  at  15°  C,  and 
mixes  without  turbidity  with  an  equal  weight  of  the  same 
solvent  at  25°  C.  The  commercial  varieties  of  the  oil, 
however,  differ  considerably  in  these  as  well  as  in  some  other 
respects. 

"  The  optical  properties  of  the  oil  demand  further  investiga- 
tion, as  we  have  found  that  some  samples  deviate  the  ray  of 
polarized  light  to  the  right  and  others  ta  the  left.. 

"  By  saponification,  castor  oil  yields  several  fatty  acids,  one 
:>f  which  appears  to  be  Palmitic  Acid.  Another  acid  (peculiar 
to  the  oil)  is  Ricinoleic  Acid,  C^^B['*0°;  it  is  solid  below 
0°  C. ;  does  not  solidify  in  contact  with  the  air  by  absorption 

oxygen,  and  is  not  homologous  with  oleic  or  linoleic  acid, 
leither  of  which  is  found  in  castor  oil.  Castor  oil  is  never- 
theless thickened,  if  6  parts  of  it  are  warmed  with  1  part  of 
itarch  and  5  of  nitric  acid  (sp.  gr.  1'25),  Ricinelaidin  being 
hus  formed.  From  this,  Ricinela'idtc  Acid  may  easily  be 
'btained  in  brilliant  crystals. 

"As  to  the  albuminoid  matter  of  the  seeds,  Fleury  (1865) 
obtained  3-23  per  cent,  of  nitrogen,  which  would  answer  to 
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about  20  per  cent,  of  such  substances.    The  same  chemist 
further  extracted  46*6  per  cent,  of  fixed  oil,  2'2  of  sugar  and  i 
mucilage,  besides  18  per  cent,  of  cellulose. 

"  Tuson,  in  1864,  by  exhausting  castor  oil  seeds  with  boilinfr 
water,  obtained  from  them  an  alkaloid  which  he  named  jR/cwwic. 
He  states  that  it  crystallizes  in  rectangular  prisms  and  tables, 
which  ,when  heated,  fuse,  and,  upon  cooling,  solidify  as  a 
crystalline  mass ;  the  crystals  may  even  be  sublimed.  Ricinine 
dissolves  readily  in  water  or  alcohol,  less  freely  in  ether  or 
benzol.  With  mercuric  chloride,  it  combines  to  form  tufts  ol 
silky  crystals,  soluble  in  water  or  alcohol.  "Werner  (1869),  on 
repeating  Tuson's  process  on  30  lbs.  of  Italian  castor  oil  seeds, 
also  obtained  a  crop  of  crystals,  which  in  appearance  andi 
solubility  had  many  of  the  characters  ascribed  to  rieinine,  but 
differed  in  the  essential  point  that  when  incinerated  they  left  a 
residuum  of  magnesia.  Werner  regarded  them  as  the  mag- 
nesium salt  of  a  new  acid.  Tuson  repudiates  the  suspicion  thai 
rieinine  may  be  identical  with  Werner's  magnesium  compound. 
E.  S.  Wayne  of  Cincinnati  (1874)  found  in  the  leaves  of 
Ricinus  a  substance  apparently  identical  with  Tuson's  rieinine ; 
but  he  considers  that  it  ha»  no  claim  to  be  called  an  alkaloid, 

"The  testa  of  castor  oil  seeds  afforded  us  10'7  per  cent,  of 
ash,  one-tenth  of  which  we  found  to  consist  of  silica.  The  asli 
of  the  kernel  previously  dried  at  100  °C,,  amounts  to  only  3"v 
per  cent."  {Op.  cit.,  2nd  Ed.,  p.  569.) 

K,  Hazura  and  A.  Grlissner  [Monitew  Scient.,  Ap.  18S9) 
infer  from  their  experiments  that  the  liquid  acid  of  castor  oil 
is  not  a  single  compound,  as  has  been  hitherto  supposed,  but  a 
mixture  of  two  isomeric  acids  of  the  composition  C'^H^^O'' 
one  of  which,  ricinoleic  acid,  yields  on  oxidation  trioxysteari^ 
acid,  whilst  the  other,  ricinisoleic  acid,  yields  isotrioxystearii 
acid.  The  proportion  of  these  acids  is  about  1  of  the  former  to 
2  of  the  latter.  As  no  dioxystearic  acid  has  been  obtaiuai 
from  the  oxidation  of  the  liquid  acids  of  castor  oil,  it  may  b<- 
concluded  that  of  all  the  fatty  oils  hitherto  examined,  castor  oil 
is  the  only  one  which  contains  no  oleine. 


EUPHORBIACE^. 


309 


The  leaves,  stem,  and  root  of  R.  communis  contain  tlie  same 
active  principles  as  tlie  seeds  ;  a  proximate  analysis  by  A.  L. 
Beck  [Amer.  Joum.  Fharm.,  1888)  gave  the  following 
results : — 


Koot. 


Extracted  by  petroleum  spirit 

„  ether   

,,  alcohol   

„  water   

„       „  diluted  NaOH 
„   .     „  HOI... 

Loss  by  chlorine   

Eesidues,  cellulose,  &c  

Ash  

Moisture   

Loss   


4-  582 
2-575 
2-490 

12-699 
1-200 
2193 

5-  4'10 
43-590 

11-  220 

12-  700 
1-311 


0-275 
0-316 
0'833 


6-466 
6100 


0-380 
0-338 


7-050 
7-083 


The  poisonous  principle  present  in  castor  oil  seeds  has  been 
variously  represented  as  an  alkaloid,   a   glucoside,   and  an 
organic  acid.    But  as  the  result  of  an  exhaustive  chemical  and 
)harmacological  investigation,  recorded  in  a  lengthy  treatise 
[Arbeit,  d.  Fharmakol.  Inst.  Dorjmt,  Part  III.,  p.  59),  Herr  Still- 
'uark  has  come  to  the  conclusion  that  it  is  an  albuminoid  body, 
identical  witb  the  "  B.  phytalbumose, "  separated  from  the 
Iried  juice  of  Carica  Papaya  by  Sidney  Martin,  and  belonging 
-0  the  class  of  unformed  ferments.    This  substance,  which  he 
aas  named   "ricin,"  may  be  prepared  by  exhausting  well- 
ii-essed  peeled  Ricinus  seeds,  reduced  to  powder,  with  a  10  per 
ent.  solution  of  sodium  chloride,  saturating  the  clear  percolate  at 
the  ordinary  temperature  with,  magnesium  sulphate  and  sodium 
ulphate,  and  keeping  it  in  a  cool  place,  wben,  besides  large 
lystals  of  the  two  sulphates,  a  white  precipitate,  easily  separable 
torn  these,  is  formed.    This  is  placed  in  a  dialyser,  with 
iiequent  changes  of  water,  for  six  days,  after  which  the  residue 
H  removed  and  dried  over  sulphuric  acid,  and  can  then  be 
educed  to  a  snow-white  powder,  which  still  contains  10  to  20 
er  cent,  of  sulphate.    This  substance  is  a  most  powerful  poison, 
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exercising  a  remarkable  power  of  coagulation,  so  that  the  blood 
coming  into  contact  with  a  minute  quantity  that  has  beea 
absorbed  is  coagulated,  blocks  the  lumina  of  the  intestinal 
capillaries,  and  causes  thrombosis  and  ecchymosis.  Even  when 
introduced  subcutaneously,  the  principal  action  of  the  poison 
appears  to  occur  in  the  intestinal  canal,  and  not  at  the  place  of 
injection.  The  lethal  dose  for  a  man  weighing  sixty  kilograms 
is  estimated  as  0'18  gram,  and  it  is  stated  that  this  quantity  is 
contained  in  the  press- cake  from  3  grams  of  peeled  seeds.  In 
view  of  this  fact,  that  the  residue  from  the  pressing  of  castor 
oil  contains  such  large  quantities  of  a  tasteless  poison  exceeding 
arsenic  in  toxic  power,  and  at  present  not  to  be  detected  in 
the  body  by  any  known  method,  Herr  Stillmark  raises  the 
question,  whether  it  should  not  be  made  compulsory  upon 
manufacturers  to  burn  the  cake,  or  render  it  harmless  by  a 
process  of  boiKng  that  would  destroy  the  ferment.  Experiments 
were  also  made  upon  the  seeds  of  nine  other  species  of  Ricinus, 
as  well  as  those  of  Croton  Tiglium  and  Jatropha  Curcas,  and  in 
each  case  a  poisonous  albuminoid  substance  was  separated, 
similar  to,  if  not  identical  with,  ricin,  and  belonging  to  the 
class  of  ferments.  It  is  pointed  out  by  the  author  that  the 
coagulating  power  of  ricin  explains  the  external  application 
in  some  countries  of  crushed  Hicinus  seeds  as  a  haemostatic. 
(Pharm.  Journ.,  Nov.  2nd,  1889.) 

Commerce. — Several  varieties  of  the  castor  plant  are  cultivat- 
ed in  India  :  they  may  be  divided  into  large-seeded  and  small- 
seeded.  The  seeds  of  the  latter  variety  only  are  exported, 
those  of  the  former  being  used  in  India  for  the  preparation 
of  an  inferior  kind  of  oil  which  is  used  for  lubricating 
machinery,  &c. 

The  exports  of  seed  from  1885-86  to  1888-89  were  :— 
1S85-86           34,000  tons,  valued  at  30  lakhs  of  Rupees. 

1886-  87           31,000    „        „        29  „ 

1887-  88           36,000    „        „        34  „ 

1888-  89           29,000    „        „        31  „ 

Most  of  the  castor  seed  goes  to  Italy. 
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Tbe  exports  of  oil,  mostly  from  Bengal,  during  the  same 
eriod,  were : — 

s35-S6...2'2  millions  of  gallons,  valued  at  22  lakhs  of  Rupees. 
886-87... 2-7       „  „  „         27    „  „ 

S87-88...2-7       „  „  „         26    „  „ 

888-89. ..2-7       „  „  „         26    „  „ 

Almost  the  whole  of  the  oil  goes  to  England. 

Ricin  has  been  introduced  into  commerce  by  Merck  of 
Darmstadt. 

BALIOSPERMUM  AXILLARE,  Blume. 

Yig.— Wight  Ic,  t.  1885;  Bheede,  Eort.  Mai.  x.,  t.  76. 

Hab. — Tropical  and  Subtropical  Himalaya.  Deccan 
^eninsula.    The  root  and  seeds. 

Vernacular. — Danti  {Hind.,  J5e«^.,il/ar.,G?Mz.),Konda-amddam 
Tel.),  Naga-danti  {Tarn.,  Mai.).  ^  ^ 

History,  Uses,  &C. — T44s— plantfrn^Sanskrit  Danti, 
>'agadanti  or  Danta-mulika,  with  numerous  synonyms,  such 
s  Upachitra,  Makulaka,  &c.,  is  much  used  in  Hindu  medicine 
.  here  purgation  is  indicated,  the  root  being  generally  prescribed, 
'he  seeds  (Danti- vija)  are  also  used,  and  are  sometimes  sold  in  the 
tiops  as  croton  seeds.  The  following  formula  from  Chakradatta 
ill  show  how  the  root  is  prescribed: — 

"Danti  haritaki. — Take  25  large  chebulic  myrobalans  and 
nciose  them  in  a  piece  of  cloth,  then  take  of  the  roots  of 
hlios'permum  axillare  and  Ipomcea  Turpethum,  each  200  tolas, 
ater  64  seers,  boil  them  together  till  the  water  is  reduced  to 

seers.  Strain  the  decoction,  take  out  the  chebulic  myrobalans 
nd  fry  them  in  32  tolas  of  sesamum  oil.  To  the  strained 
ecoction  add  200  tolas  of  old  treacle,  then  boil  till  reduced  to 
le  proper  consistence  for  a  confection.  Now  add  to  the  mass 
ae  following  substances  :  powdered  root  of  Ipomcea  Turpethum 
2  tolas,  long  pepper  and  ginger,  each  8  tolas,  and  stir  them 
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well ;  when  cool,  add  32  tolas  of  honey ;  cinnamon,  cardamom- 
tejpat  leaves,  and  the  flowers  of  Mema  fcrren,  each  8  tolas,  am 
prepare  a  confection.  The  chcbulic  myrobalans  should  be  kep 
embedded  in  the  medicine.  Two  tolas  of  the  confection  aur 
one  of  the  myrobalans  are  to  be  taken  every  morning." 

A  more  .  simple  formula  from  the  Bhavaprakasa  is  tljr 
Gud^shtaha.    Take  of  danti,  trim'it  {Ipomcea  Twpetlnm),  and 
plumbago  root,  black  pepper,  ginger  and  long  pepper  root 
equal  parts  in  fine  powder  ;  treacle,  equal  in  weight  to  all  tL 
other  ingredients,  and  mix.    Dose  about  a  tola  every  morninf 
in  flatulence,  anasarca,  jaundice,  &c. 

Eheede  says  of  Danti:— Folia,  radix  atque  fructus,  tanl;i 
purgandi  pollent  energia,  ut  solus  odor  catharsin  excitet :  foha 
extrinsice  applicata  articulari  medentur  morbo." 

Hoxburgh  remarks: — "The  seeds  are  esteemed  by  the  native^ 
a  good  purgative ;  they  administer  one  seed  bruised  up  with  watei 
for  every  evacuation  they  wish  the  patient  to  have.  Therr 
would  appear  to  be  little  doubt  that  the  seeds  of  this  plant  were 
the  original  Dand  of  the  Arabian  physicians,  but  were  sub- 
sequently superseded  by  those  of  Croton  Tiglium,  as  has  been  the 
case  in  India. 

Description. — Roots  nearly  straight,  seldom  branched, 
about  as  thick  as  the  finger;  bark  brown,  scabrous;  wood  j-ellow- 
ish-white,  soft  and  tough.  The  outer  layer  of  the  bark  consist  > 
of  several  rows  of  brick-shaped  brown  cells,  mostly  empty,  but 
some  of  them  containing  a  dark  reddish-brown  resin ;  within  thi-^ 
the  parenchyma  is  so  loaded  with  conglomerate  raphides  that 
its  structure  is  with  difficulty  seen ;  it  has  many  cells  filled  witli 
resin  as  in  the  suber,  and  very  numerous  j'ellow  liber  cells. 
The  wood  is  loaded  with  starch. 

The  seeds  weigh  about  one  and  a  half  grains  each,  and  arc 
exactly  similar  to  very  small  castor  seeds. 

Commerce. — The  seeds  are  no  longer  found  in^  the  bazar.'-, 
having  been  superseded  by  the  imported  croton  seeds ;  the  roo' 
is  also  difficult  to  obtain,  that  sold  in  the  shops  as  Danti-uiuj 
being  usually  the  root  of  Ricinus  communis. 
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Pig. — Biirm.  Zeyl.,  t.  92  ;  Rheede,  Sort.  Mai.  ii.,  t,  39 ; 
var.  cannabina,  A.  Jtt^s.  Tent  Euphorh.,  t.  15,  49  B, 
Hab. — Thro'igliout  India^    The  root. 

Vernacular. — Barhanta  (Hind.),  Bichati  (Beng.)^  Kancliuri, 
(Taw.),  Kanchkuri)  Khajkolti  {Mar.),  Dulagliondi  (Tel.), 
Haligilu  (Can.), 

History,  Uses,  &C. — This  Very  variable  plant,  of  which 
four  varieties  are  described  in  the  Flora  of  British  India,  is  the 
Vrischikali  of  the  Raja  Nirghanta,  where  it  is  said  to  bear  the 
same  name  in  Marathi  and  to  be  called  Haligilu  in  Canarese.  It 
IS  recommended  in  bilious  fever,  and  as  a  diuretic  and  alterative. 
Rheede  says  of  it: — Conducit  in  febre  ossium,  ac  servit  pro 
prm-itu  corporis  ;  in  decocto  data  urinam  suppressam  movet." 
He  also  notices  its  use  on  the  doctrine  of  signatures  as  a 
remedy  for  the  sting  of  the  Ray  fish. 

Ainslie  (ii.,  61  and 389)  says  "The  root,  which  is  sometimes 
.\illed  *  Ooorundooti«vayr,'  has  in  its  dried  state  but  little  taste  or 
>mell,  though  in  its  more  succulent  condition  it  has  a  rather 
)leasant  odour  ;  it  is  considered  as  diaphoretic  and  alterative, 
ud  is  prescribed  in  decoction,  together  with  other  articles  of 
ike  virtues,  to  correct  the  habit  in  cases  oi  mayghum  (cachexia), 
■ud  in  old  venereal  complaints,  attended  .  with  anomalous 
ymptoms  ;  an  infusion  of  it  is  also  given  as  a  drink  in  ardent 
ever,  in  the  quantity  of  half  a  teacupful  twice  daily." 

In  the  Con  can  the  roots  of  these  plants  are  used  to  aid  the 
xtraction  of  Gruinea-worm,  a  paste  made  from  them  being 
pplied  to  the  part.  A  paste  of  the  roots  with  Tulsi  juice  is 
Iso  used  as  a  cure  for  itchy  eruption  of  the  skin.  In  Tanjore, 
be  root  is  boiled  with  cow's  milk  and  taken  at  bedtime  for  dry 
ough. 

Description. — Shrubby,   climbing,  4  to  5  feet  high  ; 
'•^ves  petiolcd,  3-divided,  serrate,  hairy,  2  to  4  inches  long  ; 
1  pules  half  lanceolate;  racemes  erect,  many-flowered;  male 
'ivvers  numerous  on  the  upper  part  of  the  raceme,  very  small, 
III— 40 
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yellow,  each  with  three  bracts  ;  female  flowers  beneath  tlf 
male,  two  on  each  raceme,  with  the  calyx  leaflets  pinnatificli 
The  plant  stings  like  the  nettle.  For  a  description  of  it^ 
varieties,  the  reader  is  referred  to  the  Ilora  of  British  India. 

EXC^CARIA  AGALLOCHA,  Linn. 

Fig. —  Wight  Ic,  t.  1865  B;  Rheede,  Eort.  Mai.  v.,  t.  45 
Blinding  tree.  Tiger's  milk  tree  {Eng.),  Arbre  aveuglant  (Fr.) 

Hab. — Tidal  forests  of  India.    The  juice  and  cork. 

Vernacular. — Gaoura,  Uguru^  Gangwa,  Geria  {Beng.),  Chilli 
(Tel.),  Haro  {Can.),  Geva,PhungaH,  Hura  (ilfar.),  Tillai-chedd: 
{Tarn.). 

History,  Uses,  &C. — This  tree  was  named  il(7a//ocAa  bv 
the  old  botanists,  from  a  supposition  that  a  kind  of  Aloe-wooc 
was  yielded  by  it ;  but  Loureiro,  speaking  of  E.  cochin-chimmk 
remarks,  "  nec  agallochum,  quamvis  spurium,  in  ilia  inveneri. ' 
The  wood  is  white,  soft,  and  spongy,  and  has  no  aromatic  pro- 
perties. All  parts  of  the  tree  abound  in  an  acrid  milky  juice 
which  causes  intense  pain  if  it  gets  into  the  eyes;  this  juice  i- 
said  to  be  used  in  Australia  and  New  Guinea  to  cure  ulcers 
leprosy,  &c.  If  collected  it  hardens  into  a  kind  of  caoutchouc 
a  grain  or  two  of  which  is  used  by  the  boatmen  on  the  "Westen 
Coast  of  India  as  a  purgative.  Ainslie  (ii.,  438)  states  that  i 
decoction  of  the  leaves  is  occasionally  given  by  Hindu  doctor? 
in  epilepsy,  in  the  quantity  of  a  quarter  of  a  teacupful  twict 
daily.    This  decoction  is  also  used  as  an  application  to  ulcers 

Smith  [Econ.  Bid.,  5)  states  that  in  Fiji  the  plant  is  employci 
for  the  cure  of  leprosy,  its  mode  of  application  being  verv 
singular.  The  body  of  the  patient  is  first  rubbed  with  the  greci 
leaves  ;  he  is  then  placed  in  a  small  room  and  bound  hand  aiu 
foot,  and  a  email  fire  is  made  of  pieces  of  the  wood,  from  wbicl 
rises  a  thick  smoke  ;  the  patient  is  suspended  over  this  fire,  am 
remains  for  some  hours  in  the  midst  of  the  poisonous  smoke 
enduring  the  most  agonising  torture  and  often  fainting.  ^^Tioi 
thoroughly  smoked,  he  is  removed,  and  the  slime  is  scrape 
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from  the  body ;  he  is  then  scarified  and  left  to  await  the  result, 
which,  if  the  patient  survives,  is  said  to  be  a  cure. 

From  the  lower  part  of  the  trunk  and  roots  of  this  tree  a  soft, 
light,  reddish  suber  is  obtained,  which  is  sold  by  the  itinerant 
medicine  men  of  Western  India,  under  the  name  of  Tejhul,  as 
an  aphrodisiacal  tonic.  It  occurs  in  irregular-shaped  pieces 
obout  half  an  inch  thick,  and  often  as  large  as  the  palm  of  the 
hand,  from  which  the  epidermis  has  been  removed  by  scraping 
and  trimming.  The  structure  is  that  of  coarse  cork,  the  cells 
being  about  six  times  the  size  of  ordinary  cork  cells.  This  sub- 
stance has  a  glistening  appearance,  and  is  always  kept  saturated 
with  water,  so  that  on  breaking  it,  it  appears  to  be  full  of  juice. 
It  is  inodorous  and  tasteless. 

On  some  parts  of  the  Coast  it  is  said  to  be  used  for  making 
floats  for  fishing  nets. 

Description. — A  small  evergreen  tree  or  shrub,  growing 
along  with  Rhizophora  and  Avicennia,  and  sometimes  called  the 
"milky  mangrove. "  Leaves  ovate,  between  fleshy  and  coria- 
ceous, 2  to  4  inches,  entire  or  sinuate  crenate,  pale  brown  when 
dry,  base  acute  or  rounded;  nerves  many,  very  faint,  sub- 
aorizontal ;  petiole  f  to  1  inch.  Flowers  fragrant,  male  spikes 
lumerous,  1  to  2  inches;  female  racemes  few,  i  to  1  inch. 
Bracts  of  male  spike  with  one  flower  and  several  minute 
)ractioles.  Filaments  much  lengthened  after  flowering.  Styles 
:ree  nearly  to  the  base.  Seeds  subglobose,  smooth.  The 
•ariations  in  the  size  of  the  fruit  and  seeds  are  remarkable. 
\Fl.  Br.  Lid.) 

Plants  of  minor  importance  belonging  to  this  order,  which 
ire  used  medicinally,  are : — 

Macaranga  Roxburghii,  Wight  Ic,  t.  817,  a  small 
ree  of  the  Deccan  Peninsula,  with  peltate,  cordate  leaves,  small 
^reen  flowers,  and  fruit  the  size  of  a  pea.  The  young  shoots 
nd  fruit  are  covered  with  a  clammy,  reddish  secretion  having 
n  odour  like  turpentine.  The  country  people  use  the  following 
1  Jarandi  {Angl,  Liver): — One  part  of  the  young  shoots,  with 
parts  of  the  young  shoots  of  Khordti  {Ficm  asperrima),  are 
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sprinkled  with  hot  water  and  the  juice  extracted;  in  this  it^ 
rubbed  down  2  parts  each  of  the  barks  of  both  trees.  The 
preparation  may  be  administered  twice  a  day  in  doses  of  ^  of 
a  seer.  The  Marathi  name  is  Chandvar.  The  bark  contaius 
18'4  per  cent,  of  tannic  acid,  giving  a  blue-black  precipitate 
with  ferric  chloride,  and  the  air-dried  bark  leaves  11  per  cent, 
of  mineral  matter  on  incineration. 

Chrozophora  plicata,  A.  Juss.,  Burm.  Ind.,  t.  62,/ 1, 
is  a  common  weed  on  cultivated  gi'ound,  and  in  the  bottoms  of 
dried  up  tanks  in  manypai'ts  of  tropical  India  in  the  cold  season. 
It  is  reputed  to  have  alterative  properties,  and  is  mentioned  by 
Ainslie  as  a  plant  which  Dr,  F.  Hamilton  had  brought  to  him 
in  Behar,  as  one  of  those  which  was  supposed  to  have  virtues  in 
leprous  affections;  the  dry  plant  is  made  into  a  decoction  to 
which  is  added  a  little  mustard.  [Mat.  Ind.,  ii.,  398.) 

Sebastiania  Chamaelea,  Miill-Arg.,  the  Cadi-avanacn 
of  Eheede  (ii.,  34),  and  the  Bhui-erandi  of  the  Concan,  is  a  small 
plant,  with  linear,  finely  serrated  leaves  and  small  spinous  cocci, 
the  juice  of  which  in  wine  is  used  as  an  astringent;  a  ghnfa 
of  the  plant  is  considered  to  be  tonic,  and  is  applied  to  the 
head  in  vertigo. 

UKTICACEiE. 

GIRONNIERA  RETICULATA,  Thwaites. 
Pig. — Bedd,  Fl.  Sylv.,  t.  313.    S}ti.j  Celtis  reticulata. 

Hab. — Sikkim,  Himalaya,  Assam,  Burma,  Pegu,  Deccan 
Peninsula,  Ceylon.    The  wood. 

Vernacular. — Koditani  (Tam.),Kho-manig  (i\^%jVi),N^rakiy8- 
ood  {Ind.  Bazars). 

History,  Uses,  &C. — This  wood  does  not  appear  to  be 
mentioned  by   Indian  medical  writers,  nor  can  we  find  any 
record  of  its  collection  in  India  for  medicinal  use,  the  bazaO 
being  supplied  from  Ceylon,  where  it  has  probably  been  in 
from  a  remote  period. 
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Tliunberg  says  : —  ''The  tree  is  called  by  tlie  Diitcli  Strimt- 
Jiout,  and  by  tbe  Cingalese  Uremiei  on  account  of  its  disgusting 
:dour,  wbicli  resides  especially  in  the  tbick  stem  and  tbe  larger 
branches.  The  smell  of  it  so  perfectly  resembles  that  of  human 
ordure,  that  one  cannot  perceive  the  smallest  difference  between 
them.  When  the  tree  is  rasped,  and  the  raspings  are  sprinkled 
with  water,  the  stench  is  quite  intolerable.  It  is  neverthe- 
less taken  internally  by  the  Cingalese  as  an  efficacious  remedy. 
When  scraped  fine  and  mixed  with  lemon  juice,  it  is  taken 
internally,  as  a  purifier  of  the  blood  in  itch  and  other  cutaneous 
eruptions,  the  body  being  at  the  same  time  anointed  with  it 
externally."    {Thunberg's  Travels,  iv.,  234.) 

Thunberg  obtained  leaves  and  young  plants  of  the  tree,  but 
no  blossoms ;  the  plants  were  all  killed  by  cold  in  the  English 
Channel. 

The  Portuguese  call  the  wood  Pao  de  merda  or  Pao  siij'o.  lu 
India  it  is  burnt  as  a  f  umigatory  to  drive  away  evil  spirits ;  the 
bazar  name  signifies  "hellish  incense."  In  Ceylon,  according 
0  Mr.  J.  Alexander,  it  is  hung  up  near  dwelling-houses  as  a 
harm  to  keep  away  evil  spirits.  As  sold  in  the  bazars  it  is  a 
ight-brown  wood  in  irregular- shaped  pieces,  having  a  pene- 
rating  odour,  exactly  similar  to  that  of  fresh  human  ordure. 

Chemical  composition. — The  wood  has  been  examined  by  Prof. 
>V.  E.  Dunstan.  B}'-  distillation  with  water  a  minute  quantity 
)f  a  solid  crj'-stalline  substance  was  obtained.  It  possessed  a 
aecal  odour,  and  after  purification  melted  at  93"5°C.  Its 
jhysical  and  chemical  properties  were  not  those  of  a-naph- 
hylamine.  It  afforded  a  crystalline  picrate,  by  the  analysis  of 
^hich  the  substance  was  shown  to  possess  the  composition  of 
nethyl-indole  (C^H^N;,  and  by  its  physical  and  chemical 
)roperties  it  was  proved  to  be  identical  with  the  Pr.  3  methyl- 
ndole,  or  skatole,  which  Brieger  isolated  in  1877  from  human 
aeces,  and  Salkowski  soon  afterwards  obtained  from  among  the 
>utrefaction  products  of  animal  proteid.  JSTenchi  has  observed 
lie  formation  of  the  same  substance  when  potash  is  fused  with 
Ibumen,  and  it  has  also  been  prepared  synthetically.  Skatole 
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from   O.   reticulata   corresponds  in  all  its  properties 
synthetical  skatole  from  propylidene  phenyl-hydrazide.  TL! 
occurrence  of  skatole  in  a  plant  has  not  hitherto  been  observedi 
it  has  appeared  to  be  a  characteristic  product  of  the  bacteria 
resolution  of  animal  proteid.    {Pharm.  Journ.,  June  15th,  1889 

The  nomenclature  followed  is  that  which  has  been  propose. 
by  Emil  Fischer.  The  benzene  nucleus  of  indole  being  desi^ 
nated  by  Bz,  and  the  pyrrole  nucleus  by  the  contraction  Pr,  th 
nitrogen  of  the  pyrrole  nucleus  is  numbered  1,  as  well  as  th 
corresponding  carbon  atom  of  the  benzene  nucleus ;  thus  thi 
formula  of  skatole  is — 

CH 

C(CHS) 
CH 

CH  NH 

Holoptelea  integrifolia,  Planch.,  Wight  Ic,  t.  1968' 
Roxb.  Cor.  PI.,  t.  78  ;  Bedd.  Fl.  Sylv.^,  t.  310,  a  tree  extendin 
from  the  Lower  Himalayas  to  Travancore,  has  a  mucilaginou 
bark,  which  is  boiled  and  the  juice  squeezed  out  and  applit 
to  rheumatic  swellings ;  the  exhausted  bark  is  then  powderei 
and  applied  over  the  parts  covered  by  the  sticky  juice.  TL 
vernacular  names  of  the  tree  are  Papri  {Sind.),  Aya  [Tarn.] 
Navili  {Tel.),  Vavala  {Mar.)^  Kasbija  {Can.) 

CANNABIS  SATIVA,  Linn. 

Fig. — Benll.  and  Trim.,  t.  231  ;  Reichh.  Ic.  Fl.  Gem 
t.  655 ;  Bheede,  Eort.  Mai.  x.,  tt.  60,  61.  Hemp  {Eng.] 
Chanvre  {Fr.). 

Hab.— N.-W.  Himalaya.  Cultivated  in  India.  The  leave, 
female  flowering  tops,  resinous  exudation,  and  seeds. 
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F^rMCi/Zar.— The  leaves— Bhang,  Sabji  {Hind.^  Beng.,  Mar.), 
3anja-ilai,  Bangi-ilai  [Tarn.),  Ganja-aku,  Bangi-aku  {Tel), 
{anch(iva-ela(21/a/.),  Bangi  (Caw.),  Bhang  (te.).  Flowering 
)ps— Ganja  {Hind.,  Beng.,  Ouz.),  Ganja  {Tarn.,  Tel.,  Mar.), 
umcha  {Mai),  Bangi  [Can.).  The  resin — Charas  {Hind., 
leng.,  Chiz.,  Mar.),  Ganja-p^l  {Tarn.),  Ganja-rasam  {Tel.), 
vanchava-pala  {Mai.),  Bangi-gondu  {Can.).  The  seeds — 
ranje-ke-bij  {Hind.),  Ganja- virai  {Tarn.),  Ganja'-vittulu( Jfe/.), 
ianchava-vitta  {Mai.),  Bangi-bija  {Oan.),  Ganja-bij  {Beng.)y 
}hanga-cha-bi  {Mar.),  Bh^ng-nu-bi(G^^<s.). 

History,  Uses,  &C. — The  hemp  plant,  in  Sanskrit 
Jhanga  and  Indrasana, "  Indra's  hemp,"  has  been  known  in  the 
ist  as  a  fibre  plant  from  prehistoric  times.  It  is  mentioned 
long  with  the  Vedic  plant  Janjida,  which  has  magic  and 
ledicinal  properties,  and  which  is  described  in  the  Athavaveda 
Lx.,  34,  35)  as  a  protector,  and  is  supplicated  to  protect  all 
aimals  and  properties.  The  gods  are  said  to  have  three  times 
[•eated  this  herb  (oshadhi) .  Indra  has  given  it  a  thousand  eyes, 
id  conferred  on  it  the  property  of  driving  away  all  diseases 
A  kiillng  all  monsters  ;  it  is  praised  as  the  best  of  remedies, 
id  is  worn  as  a  precious  talisman  ;  along  with  hemp  it 
^events  wandering  (vishkandha),  fever  and  the  evil  eye. 
e  Gubernatis  says  that  in  Sicily  the  peasant  women  still 
'lieve  in  hemp  as  an  infallible  means  of  attaching  their 
eethearts.  On  Good  Friday  they  take  a  thread  of  hemp  and 
enty-five  needlefuls  of  coloured  silk,  and  at  midnight  weave 
em  together,  repeating  the  following  lines: — 

Chistu  e  cannavu  di  Ohristu 

Servi  pi  attaccari  a  chistu. 

"This  is  the  hemp  of  Christ;  it  serves  to  attach  this  man." 
ley  then  enter  the  Church  with  the  thread  in  their  hands,  and 
the  moment  of  the  consecration  of  the  host,  they  make  three 
ots  in  it,  adding  at  the  same  time  some  hairs  of  the  man  they 
J  in  love  with,  and  invoke  all  the  demons  to  attract  him  to 
i  sweetheart.  ( Cf.  Mattia  '  di  Martino,  Usi  e  credenzc  popolari 
^Mianc,  Woto,  1874.)     Burns  in  "Halloween"  notices  a 
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closely-allied  suiDerstitioiiw  The  intoxicating  properties  wMch 
the  plant  possesses  in  its  Eastern  home  appear  not  to  have  been 
discovered  until  a  more  recent  date,  but  in  the  fifth  chapter  of 
Menu,  Brahmins  are  prohibited  from  using  it,  and  in  the  sacred 
books  of  the  Parsis  the  use  of  Bana  for  the  purpose  of  procur- 
ing abortion  is  forbidden.  In  Hindu  mythology  the  hemp 
plant  is  said  to  have  sprung  from  the  amrita  produced  whilst 
the  gods  were  churning  the  ocean  with  Mount  Mandara.  It  is 
called  in  Sanskrit  Vijaya,  "  giving  success,"  and  the  favourite 
drink  of  Indra  is  said  to  be  prepared  from  it.  On  festive 
occasions,  in  most  parts  of  India,  large  quantities  are  consumed 
by  almost  all  classes  of  Hindus.  The  Brahmins  sell  Sherbets 
prepared  with  Bhang  at  the  temples,  and  religious  mendicauta 
collect  together  and  smoke  Ganja^  Shops  for  the  sale  of  pie* 
parations  of  hemp  are  to  be  found  in  every  town,  and  are  mudi 
resorted  to  by  the  idle  and  vicious.  Hemp  is  also  used  medi- 
cinally ;  in  the  Raja  Nirghanta  its  synonyms  are  Urjaya  and 
Jaya,  names  which  mean  promoter  of  success,  Chapala  "the 
cause  of  a  reeling  gait, "  Ananda  "  the  laughter  moving,"  Har* 
shini  "the  exciter  of  sexual  desire";  among  other  synonyma 
are  Kashmiri  "coming  from  Kashmir,"  Matulani  "the  matOT- 
nal  uncle's  wife,"  Mohini  "fascinating,"  &c.  Its  effects  on  man 
are  described  as  excitant,  heating,  astringent ;  it  destroys  phlegm, 
expels  flatulence,  induces  costiveness,  sharpens  the  memory, 
excites  appetite,  &c.  Susruta  recommends  the  use  of  Bhang  toj 
people  suffering  from  catarrh.  In  the  Rajavalahha,  a  recent 
work  in  use  in  Bengal,  we  are  informed  that  the  gods  through 
compassion  on  the  human  race  sent  hemp,  so  that  mankind  by; 
using  it  might  attain  deKght,  lose  fear,  and  have  sexi 
desires. 

The  seductive  influences  of  hemp  have  led  to  the  most  ex<^' 
vagant  praise  of  the  drug  in  the  popular  languages  of  Indiai 
but  in  truth  it  is  one  of  the  curses  of  the  country  ;  if  its  use  is 
persisted  in,  it  leads  to  indigestion,  wasting  of  the  body,  cough, 
melancholy,  impotence  and  dropsy.    After  a  time  its  votary | 

*  Sabzi  or  Sabji,  an  infusion  of  Bhang  with  black  pepper,  anise 
sugar.    In  Bengal  milk,  and  cacumber  and  melon  seeds  are  added. 
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locomos  an  outcaste  from  society,  and  his  career  terminates 
!i  crime,  insanity,  or  idiotcy. 

Ganja  pie  gur-gyan  ghate,  aur  ghate  tan  andar  Jca, 
Khokat,  khokat  dam  nikse,  mukh  dekho  jaisa  bandar  ka. 

Who  ganja  smoke  do  knowledge  lack,  the  heart  burns  constantly, 
The  breath  with  coughing  goes,  the  face  as  monkey's  pale  you  see. 

Fallon. 

According  to  tradition,  tlie  use  of  hemp  as  an  intoxicant  was 
rst  made  known  in  Persia  by  Birarslan,  an  Indian  pilgrim,  in 
lie  reign  of  Khusru  the  first  (A.D.  531 — 579),  but,  as  we  have 
heady  stated,  its  injurious  properties  appear  to  have  been 
uown  long  before  that  date. 

There  can  be  no  doubt  that  the  use  of  hemp  as  an  intoxicant 
as  encouraged  by  the  Ismailians  in  the  8th  century,  as  its 
fects  tended  to  assist  their  followers  in  realising  the  tenets  of 
le  sect : — • 

We've  quaffed  the  emerald  cup,  the  mystery  we  know, 
Who'd  dream  so  weak  a  plant  such  mighty  power  could  show ! 

isan  Sabah,  their  celebrated  chief,  in  the    11th  century 
toriously  made  use  of  it  to  urge  them  on  to  the  commission  of 
cds  of  daring  and  violence  so  that  they  became  known  as  the 
ishshashin  or  "Assassins."    Hasan  studied  the  tenets  of  his 
;t  in  retirement  at  Nishapur,  doubtless  at  the  monastery 
ticed  by  O'Shaughnessy  [Bengal Dispensatory) ,  in  the  following 
■ms : —    Haidar  lived  in  rigid  privation  on  a  mountain  between 
shapur  and  Rama,  where  he  established  a  monastery ;  after 
ving  lived  ten  years  in  this  retreat,  he  one  day  returned  from 
troU  in  the  neighbourhood  with  an  air  of  joy  and  gaiety ;  on 
ng  questioned,  he  stated  that,  struck  by  the  appearance  of  a 
nt,  he  had  gathered  and  eaten  its  leaves.    He  then  led  his 
upanions  to  the  spot,  who  all  ate  and  were  similarly  excited, 
tincture  of  the  hemp  leaf  in  wine  or  spirit  seems  to  have  been 
■  favourite  formula  in  which  Sheikh  Haidar  indulged  himself. 
Arab  poet  sings  of  Haidar's  emerald  cup,  an  evident 
III-41 
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allusion  to  the  rich  green  colour  of  the  tincture.  The  Sheik 
survived  the  discovery  ten  years,  and  subsisted  chiefly  on  this 
herb,  and  on  his  death  his  disciples  at  his  desire  planted  it  in 
an  arbour  round  his  tomb.  From  this  saintly  sepulchre  the 
knowledge  of  the  effects  of  hemp  is  stated  to  have  spread  into 
Khorasiin.  In  Chaldea  it  w^as  unknown  until  728  A.  H.,  the 
■kings  of  Ormus  and  Bahrein  then  introduced  it  into  Chaldea, 
Syria,  Egypt  and  Turkey." 

Taki-ed-din  Ahmad,  commonly  known  as  Makrizi,  who  wrote 
ti.  number  of  treatises  upon  Egypt  in  the  14th  century,  mentions 
the  lease  of  the  monopoly  for  the  sale  of  Hashish  in  that 
country,  and  its  abolition  in  (1286)  by  the  Sultan. 

Haji  Zein  in  the  Ikhtiarat  (1368),  after  noticing  the  tw 
{kinds  of  Kinnab  mentioned  by  the  Greeks,  states  that  Ind 
hemp  is  known  as  Bang  or  Sabz  in  Shiraz ;  after  describing  i 
properties,  he  says  that  in  cases  of  poisoning  by  it  vomit 
should  be  induced  by  the  administration  of  butter  and  hot 
to  empty  the  stomach,  and  that  afterwards  acid  drinks  shoul 
be  administered. 

The  Gfreeks  were  acquainted  with  hemp  more  than  200 
years   ago ;   Herodotus  (iv.,  74,  75 )  mentions  it  as 
cultivated  by  the  Scythians,  who  used  its  fibre  for  mai 
their  garments,  and  the   seeds   to   medicate  vapour  ba 
Dioscorides  mentions  two  kinds  of  xawd^is^  the  wild  and 
cultivated;  the  former  is  the  Althcea  cannabina  of  Linneus, 
the  latter  Cannabis  sativa ;  he  states  that  the  seeds,  if  eaten 
freely,  destroy  the  virile  powers,  and  that  the  juice  is  used 
relieve  earache.    Galen  and  the  early  Arabian  physicians,  sn 
as  Ibn  Sina  and  Razi,  follow  Dioscorides  in  his  oiDinion  of 
properties  of  hemp,  and  do  not  notice  its  having  any  -iutoxi 
ing  properties,  and  unless  the  Gelotophyllh  of  Pliny  (24,  1 
was  Indian  hemp,  there  is  no  evidence  to  show  that  the  anc 
were  acquainted  with  them.    Pliny  says: — "The  Gelotophy 
(laughing  leaf)  is  a  plant  found  in  Bactriana,  and  on  the  b 
of  the  Borysthenes.    Taken  internally  with  myrrh  and 
all  sorts  of  visionary  forms  present  themselves,  and  excite 
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most  immoderate  laughter,  which  can  only  be  put  an  end  to 
by  taking  kernels  of  the  pine  nut,  with  pepper  and  honey,  in 
palm  wine."  The  earliest  "Western  medical  writer  who  dis- 
tinctly mentions  the  intoxicating  properties  of  hemp  is  Ibn; 
Baitar,  a  native  of  Africa,  who  died  in  Damascus  in  1248.  All 
the  later  Mahometan  physicians  describe  the  two  kinds  of 
Kinnab  mentioned  by  the  ancients,  whom  they  quote,  and  a 
third  kind  called  Hindi  or  Indian.  The  name  Cannabis  is- 
derived  from  the  Persian  Kanab;.  which  is  connate  to  the  Sans- 
krit S'ana,  the  Russian  Kanopla,  the  Irish  Canaib,  the  Iceland 
Hanp,  the  Saxon  Ilaenep,  and  the  old  Grerman  Hanaf .  ' 

The  author  of  the  Makhzan-el-Adiciya  gives  Udif  ardnas  *  as  the 
"Tmiani  name,  and  Kanabira  as  the  Syrian,  and  also  mentions  a 
Qumber  of  cant  terms  which  are  applied  to  it,  such  as  "Wark-el- 
vhyal.  Hashish,  Hashishat-el-fukara,  Arsh-numa,  Chatr-i-akh- 
5ar,  &c.    Charas  is  described,  and  the  practice  of  smoking  it. 
The  Bengal-grown  hemp  is  said  to  be  less  intoxicating  than  that 
rrown  in  more  Northern  climates.    Hempseed  is  called  in  Per*^ 
ian  Shahdanah,"  royal  seeds."   The  leaves  are  made  into  Sherbet 
nd  conserves  for  intoxicating  purposes.    The  properties  of 
emp  are  described  as  cold  and  dry  in  the  third  degree,  that  is, 
timulant  and  sedative,  imparting  at  first  a  gentle  reviving  heat, 
nd  then  a  refrigerant  effect,  the  drug  at  first  exhilarates, 
uproves  the  complexion,  excites  the  imagination,  increases  the 
ppetite,   and  acts  as  an  aphrodisiac ;  afterwards  its  sedative 
lects  are  observed — if  its  use  is  persisted  in,  it  leads  to  indi- 
■stion,  wasting  of  the  body,  melancholy,  impotence  and  dropsy. 

Mirza  Abdul  Razzak  considers  hemp  to  be  a  powerful  exciter 
f  the  flow  of  bile,  and  relates  cases  of  its  eificacy  in  restoring 
ppetite,  of  its  utiKty  as  an  external  application  as  a  poultice 
ith  milk  in  relieving  hsemorrhoids,  and  internally  in  gonor- 
loea,  to  the  extent  of  a  quarter  drachm  of  bhang. 
Charas  is  only  mentioned  in  comparatively  recent  medical 
>rks.    The  word  is  said  to  be  derived  from  the  Sanskrit 

*  Some  such  word  may  have  been  manufactured  by  the  Syrian  monks- 
tlie  Middle  Ages,  possibly  from  iv  and  bia^epoi  as  an  equivalent  to  the 
'iskrit  '  Vijaya.' 
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a  skin,  but  it  occurs  in  Persian  with  the  primary  signification 
of  a  piece  of  leather  or  cloth,  the  four  corners  of  which  are  tied 
up  so  as  to  form  a  wallet,  such  as  beggars  carry  ;  in  Hindi  it 
signifies  a  leather  bag  for  holding  water,  &c.  The  Charah 
collected  in  Central  Asia  is  stored  in  leathern  bags  by  the  cul- 
tivators. Among  European  writers  in  the  East,  Rheede  andi 
E-umphius  figure  and  describe  the  Indian  plant ;  the  latter  statt  ^- 
that  the  kind  of  mental  excitement  it  produces  depends  upon 
the  temperament  of  the  consmner.  He  quotes  a  passage  from 
Galen,  lib,  I.  {de  aliment,  facult.),  in  which  it  is  asserted  that  in 
that  great  writer's  time  it  was  customary  to  give  hempseed  to 
the  guests  at  banquets,  as  a  promoter  of  hilarity  and  enjoy- 
ment (the  seeds  are  still  roasted  and  eaten  in  the  East). 
jRumphius  adds,  that  the  Mahometans  in  his  neighbourhood 
frequently  sought  for  the  male  plant  from  his  garden,  to  be 
given  to  persons  afilicted  with  virulent  gonorrhoea  or  with 
asthma,  and  the  affection  which  is  popularly  called  "  stitches  iii 
the  side."  He  tells  us,  moreover,  that  the  powdered  leaves 
check  diarrhoea,  are  stomachic,  cure  the  malady  named  Pitao. 
and  moderate  excessive  secretion  of  bile.  He  mentions  the  usi 
of  hemp  smoke  as  an  enema  in  strangulated  hernia,  and  of  tht 
leaves  as  an  antidote  to  poisoning  by  orpiment. 

In  the  Bulletin  de  Pharmacie  (1810,  p.  400),  we  find  it  briefly 
described  by  M.  Rouj^er,  apothecary  to  Napoleon,  and  meiubci 
of  the  Egyptian  Scientific  Commission,  in  a  paper  on  tli': 
popular  remedies  of  Egypt.  With  the  leaves  and  tops,  he  tell- 
us,  collected  before  ripening,  the  Egj'-ptians  prepare  a  conservo 
which  serves  as  the  base  of  the  berch,  the  diasniouk,  and  th 
hernaouy.  Hemp  leaves  reduced  to  powder  and  incorporate 
with  honey,  or  stirred  with  water,  constitute  the  berch  of  tli^ 
poor  classes. 

Ainslie  notices  Mdjun,  a  confection  made  with  hemp  leavc' 
to  be  used  as  a  sweetmeat,  the  composition  of  which  varies  ii 
different  parts  of  the  East,  and  to  which  are  often  added  otb< 
intoxicating  drugs.    O'Shaughnessy  in  the  Bengal  Dispensator; 
1842  gives  a  detailed  account  of  its  j)reparation  in  Calcutta. 
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The  medicinal  properties  of  Cannabis  have  now  been  inves- 
^•atod  by  many  European  physicians  in  India.  O'Shaugh- 
essy  tried  it  with  more  or  less  success  in  various  diseases, 
<oecially  in  tetanus,  hydrophobia,  rheumatism,  the  convulsions 
f  children  and  cholera.  Subsequent  experience  has  confirmed 
he  value  of  the  drug  as  a  remedy  in  tetanus  and  cholera.  In 
lie  former  disease  we  have  obtained  most  satisfactory  results, 
irge  doses  are  required,  and  the  patient  must  be  kept  under 
lie  influence  of  the  drug  for  some  days. 

In  cholera  its  action  may  be  compared  with  that  of  opium;  it 
^  most  likely  to  be  successful  when  resorted  to  early  in  the 
isease.  People  suffering  from  painful  chronic  diseases,  such 
s  rheumatism,  are  completely  relieved  of  their  pains  by  hemp, 
lut  as  the  effects  of  the  drug  go  off,  the  pains  return ;  some  of 
)'Shaughnessy's  patients  became  cataleptic  whilst  under  its 
ufluence.  Christison,  speaking  of  Indian  Hemp,  says : — 
•  I  have  long  been  convinced,  and  new  experience  confirms  the 
onviction,  that  for  energy,  certainty,  and  convenience,  it  is 
be  next  anodyne,  hypnotic  and  antispasmodic,  to  opium  and  its 

irivatives,  and  often  equal  to  it.  " 

Among  the  "special  opinions'^  collected  by  Dr.  "Watt  for  the 
">iGt.  of  the  Econ.  Prod,  of  India,  we  observe  that  Dr.  S.  J.  Rennie 

commends  the  tincture  in  doses  of  from  15  to  20  minims  three 
hues  a  day  in  acute  dysentery,  and  states  that  he,  as  well  as 
ther  medical  officers,  obtained  excellent  results  with  it.  Dr.  J. 
^j.  T.  Aitchison  states  that  the  oil  of  the  seeds,  known  as 
Candir  yah  in  Turkistan,  is  used  in  Kashmir  as  a  liniment 
or  rheumatic  pains.  Others  notice  it  as  having  valuable 
arcotic,  diuretic  and  cholagogue  properties.  {Op.  cit., 
ol.  ii.,  p.  124.) 

A.  Aaronson  states  in  the  British  Journal  of  Dental  Science, 
hat  the  tincture  as  a  local  anaesthetic  is  perfectly  satisfactory. 
Ic  has  extracted  with  its  aid  as  many  as  twenty-two  teeth  and 
tumps  at  one  sitting.  His  plan  is  to  dilute  the  tincture  some 
liree  or  five  times,  according  to  the  probable  duration  of  the 
pcratiou.    The  diluted  tincture  is  then  applied  on  cotton 
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wool  to  cavities,  if  such  exist,  and  also  about  the  gums  of  tli,, 
affected  teeth.  The  beaks  of  the  extracting  forceps  are  also 
after  being  warmed,  dipped  in  the  tincture.  In  cold  weathe. 
it  IS  best  to  dilute  the  tincture  with  warm  water.  His  patient 
acknowledge  the  immunity  from  pain  they  enjoyed  during  tL( 
operations,  and  all  expressed  surprise  and  pleasure  at  the  simpli 
city  of  the  performance. 

Tannate  of  cannabin  has  recently  been  recommended  as  ; 
hypnotic.  Cannabis  appears  capable,  directly  or  indirectly 
of  causing  uterine  contraction,  as  in  many  cases  of  utoriiK 
hsemorrhage  ;  and  it  is  also  said  to  provoke  this  act  during 
labour  with  as  much  energy  as  ergot,  but  with  less  persistans 
action. 

A  recent  correspondence  in  the  Lancet,  anent  the  variation 
in  action  and  occasional  toxic  effects  of  this  drug,  ha- 
brought  from  Dr.  J.  Russell  Reynolds  an  important  contri- 
bution respecting  its  clinical  value. 

In  explaining  the  occasional  toxic  effects  of  this  drug, 
Dr.  Reynolds  says  .two  things  must  be  remembered :  first,  that,  by 
its  nature  and  the  forms  of  its  administration,  cannabis  indica 
is  subject  to  great  variations  in  strength.  Extracts  and 
tinctures  cannot  be  made  uniform,  because  the  hemp  grown  at 
different  seasons  and  in  different  places  varies  in  the  amount  ot 
the  active  therapeutic  principle.  It  should  always  be  obtained 
from  the  same  source,  and  the  minimum  dose  should  be  given 
at  first,  and  graduallj''  and  cautiously  increased.  The  second 
important  fact  to  keep  in  view  is,  that  individuals  differ  widely 
in  their  relations  to  various  medicines  and  articles  of  diet- 
perhaps  to  none  more  than  to  substances  of  vegetable  origin, 
such  as  tea,  coffee,  ipecacuanha,  digitalis,  nux  vomica,  and  the 
like.  In  addition  to  the  purity  of  the  drug,  the  possibility  ol 
idiosyncrasy  must  be  borne  in  mind  as  calling  for  caution  in 
giving  Indian  hemp.  By  gradually  increasing  the  dose  and 
habituating  the  organism  to  its  use,  the  use  of  cannabis  indica 
may  be  pushed  to  3  or  4  grains  of  the  extract  at  a  dose  with  posi- 
tive advantage.    But  in  Dr.  Reynolds'  experience  1  grain  would 
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)ring  about  toxic  effects  in  the  majority  of  healthy  adults ;  and 
of  a  grain  has  done  the  same,  but  never  ^,  which  is  the 
roper  amount  with  which  to  begin  the  use  of  the  drug  among 
rowu  persons,  -^q  of  a  grain  being  the  proper  initial  dose  for 
hildren.    The    best   preparation   for  administration  is  the 
incture — 1  grain  to  20  or  10  minims — dropped  on  sugar  or 
)read.    The  minimum  dose  should  be  given,  as  before  stated, 
epeated  every  four  or  six  hours  and  gradually  increased  every 
iiird  or  fourth  day,  until  either  relief  is  obtained  or  the  drug 
s  proved  useless.    With  such   precautions,    Dr.  Reynolds 
itates  he  has  never  met  with  toxic  effects,  and  rarely  failed  to 
iscertaiii  in  a  short  space  of  time  the  value  or  uselessness  of  the 
hug. 

Its  most  important  results  are  to  be  found  in  the  mental 
;pliere ;  as,  for  instance,  in  Senile  Insomnia,  with  wandering, 
in  elderly  person  (perhaps  with  brain  softening),  is  fidgety  at 
light,  goes  to  bed,  gets  up,  thinks  he  has  some  appointment  to 
ceep,  that  he  must  dress  and  go  out.  Day,  with  its  stimuli 
md  real  occupations,  finds  him  quite  rational  again.  Nothing 
an  compare  in  utility  to  a  moderate  dose  of  Indian  hemp  at 
■edtime — ^  to  ^  of  a  grain  of  the  extract.  In  alcoholic  sub- 
octs  it  is  uncertain  and  rarely  useful.  In  Melancholia  it  is 
jmetimes  serviceable  in  converting  depression  into  exaltation  ; 
lut  unless  the  case  has  merged  into  senile  degeneration, 
)r.  Reynolds  does  not  now  employ  cannabis  indica.  It  is  worse 
han  useless  in  any  form  of  mania.  In  the  occasional  night 
estlessness  of  general  paretics  and  of  sufferers  from  the 
■  temper  disease  "  of  Marshall  Hall,  whether  children  or  adults, 
t  has  proved  eminently  useful. 

In  painful  affections,  such  as  Neuralgia,  Neuritis,  and 
'ligraine,  Dr.  Reynolds  considers  hemp  by  far  the  most  useful 
'f  drugs,  even  when  the  disease  is  of  years'  duration.  In 
leuritis  the  remedy  is  useful  only  in  conjunction  with  other 
leatment,  and  is  a  most  valuable  adjunct  to  mercury,  iodine, 
r  other  drugs,  as  it  is  in.  neuralgia  when  given  with  arsenic, 
imnine,  or  iron,  if  either  is  required.    Many  victims  of  diabo- 
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lical  migraine  have  for  years  kept  their  sufferings  in  ahcyanci 
by  taking  hemp  at  the  threatening  or  onset  of  the  attack,  li 
sciatica,  myodynia,  gastrodynia,  enteralgia,  tinnitus  aurium 
musca3  volitantes,  and  every  kind  of  so-called  hysterical  pain 
cannabis  indica  is  without  value.  On  the  other  hand,  itrolievt  ; 
the  lightning  pains  of  Ataxia,  and  also  the  multiform  miseric: 
of  the  gouty,  such  as  tingling,  formication,  numbness,  and  otho 
paraesthesiae. 

In  clonic  spasm,  whether  ej)ileptoid  or  choreic,  hemp  is  o 
great  service.    In  the  Eclampsia  of  children  or  adults,  frou- 
worms,  teething  (the  first,  second,  ^or  third  dentition),  it  give- 
relief  by  itself  in  many  cases.    Many  cases  of  so-called  Epilep>\ 
in  adults — epileptoid  convulsions,  due  often  to  gross  organ  ii 
nerve-centre   lesions — are  greatly  helped  by  cannabis  indica 
when  they  are  not  affected  by  the  bromides  or  other  druff> 
Take,  for  instance,  violent  convulsions  in  an  overfed  man,  wL( 
is  attacked  during  sleep  a  few  hours  after  a  hearty  supper,  thi 
attacks  recurring  two  or  three  times  an  hour  for  a  day  or  two,  iu 
spite  of  "  clearing  the  primae  vias,"  or  using  bromine  or  sonio 
other  classic  drug.    These  attacks  may  be  stopped  at  once  A\-itl 
a  full  dose  of  hemp.    In  brain  tumours  or  other  maladi' 
the  course  of  which  epileptoid  seizures  occur,  followed  by  coma 
the  coma  being  followed  by  delirium, — first  quiet,  then  violent— 
the  delirium  time   after   time  passing  into  convulsions,  aii' 
the  whole  gamut  being  repeated,  Indian  hemp  will  at  once  cui 
short  such   abnormal  activities,  even  when  all  other  treatraem 
has  failed.    In  genuine  epilepsj'^  it  is  of  no  avail.    In  cases  wher. 
it  has  seemed  to  do  good,  the  author  doubts  the  correctness  ol 
the  diagnosis,  and  suspects  organic  lesion  or  eccentric  irrita- 
tion.   In  tonic  spasms,  such  as  torticollis  and  writers'  cram] 
in  general  chorea,  in  paralysis  agitans,  in  trismus,  tetanus,  am] 
the  jerky  movements  of  spinal  sclerosis,  cannabis  indica  La- 
proved  absolutely  useless.    At  the  same  time,  it  is  most  valu- 
able in  the  Nocturnal  Cramps  of  gouty  or  old  persons,  in  sonu 
cases  of  Spasmodic  Asthma,  and  in  simple  Spasmodic  Dy>- 
menorrhosa.    Thus  it  will  be  perceived  that  for  the  relief  I'l 
suffering,  quite  apart  from  a  curative  effect,  hemp  must  ever 
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be  held  in  high  esteem,  and  ranked  with  the  poppy  and  with 
mandragora.    ( Medical  Annual,  1891 . ) 

physiological  action. — Like  some  other  narcotics,  Indian  hemp, 
V  hen  given  by  the  stomach  to  carnivorous  animals,  produces  its 
haracteristic  effects,  but  graminivorous  animals  and  fish  exhibit 
.tily  vacillating  movements  and  a  dull  aspect.    Upon  man  its 
-tion  varies  with  the  individual's  temperament  and  tendencies, 
some  it  inspires  with  pugnacity,  others  it  inclines  to  dreamy 
ontemplation,  to  motiveless  merriment,  or  to  maudlin  sensibi- 
ity ;  some  it  makes  unnaturally  active  and  restless,  and  plungea 
others  in  a  drowsy  stupor  ;  but  more  than  any  other  agent,  not 
ven  excepting  belladonna,  it  perverts  the  natural  perception  of 
objects  and  their  normal  condition  and  relations.    Time,  dis- 
;ince,  and  sound  are  especially  apt  to  form  the  subjects  of  the 
hallucinations  caused  by  this  drug.    As  in  dreams,  the  events 
»f  days  or  weeks  may  be  compressed  into  an  actual  period  of  a 
'ew  minutes,  objects  near  at  hand  may  seem  to  form  a  limitless 
jerapective,  and  whispered  tones  may  have  the  reverberation  of 
hunder.    These  and  an  infinite  variety  of  fantastic  pictures 
ire  evoked  by  sraoking  the  drug,  as  it  is  generally  employed  in 
\sia,  associated  with  opium.    During  its  influence  the  physical 
Dndition  of  the  experimenter  exhibits  changes  in  acceleration 
f  the  pulse,  warmth  of  slcin,  restless  muscular  movements, 
lore  or  less  insensibility  to  touch  and  pain,  and  sometimes  im- 
taired  power  of  locomotion,  the  limbs  feeling  as  if  weighted 
ith  lead.    In  one  reported  case  a  diffused  vesicular  eruption 
as  attributed  to  this  medicine.  {JSycle.)    It  does  not  increase, 
it,    on    the  contrary,  impairs,  the  venereal  propensity  and 
tw^er.    The  habitual  use  of  cannabis  in  excessive  doses  causes 
be  face  to  become  bloated,  the  eyes  injected,  and  the  limbs 
'eak  and  tremulous  ;  the  mind  grows  imbecile,  and  ultimately 
f^ath  by  marasmus  is  apt  to  occur.    Acute  poisoning  by  large 
0388  is  marked  by  various  and  dissimilar  symptoms  in  different 
ises.    In  some  there  is  loss  of  consciousness,  with  collapse  or 
•iipor,  insensible  pupils,  a  pale,  clammy,  and  insensible  skin, 
xtrerae  debility,  and  a  small,  feeble  pulse.    In  others  a  catalep- 

condition,  spasms,  or  convulsions  occur,  and  in  all  there  is 
1II.-42 
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marked  anaestliesia.  The  last-named  effect  led  to  the  use  < 
cannabis  by  the  Chinese  in  certain  surgical  operations.  (/S7(/ 
and  Maiscli.) 

Collection. — The  flowering  tops  of    the  female  plant  ai 
collected,  and,  after  having  been  allowed  to  wither  in  the  opi 
air  for  about  48  hours,  are  arranged  on  a  mat  so  as  to  form 
circle,  and  are  trodden  upon  by  a  number  of  men,  link* 
together  by  resting  their  arms  across  each  other's  shoulder 
who  walk  round  and  round ;  the  object  being  to  compr. 
the  resinous  flower  tops  into  a  compact  mass.    This  process 
repeated  several  times  after  shifting  and  re-arranging  tl 
Ganja.    In  Bengal  a  round  kind  of  G&nja  is  prepared  1 
rolling  the   flowering  tops   under  the  feet,  and  afterwar 
between  the  palms  of  the  hands.    During  the  manufacture 
Ganja  a  quantity  of  powder  separates,  which  is  known  as  Ch. 
or  Rora;  it  is  collected,  mixed  with  an  extract  of  the  plant,  ai 
made  into  round  balls  about  the  size  of  a  musket  ball,  which  a' 
used  for  smoking  like  Charm.    A  similar  preparation  is  ma^ 
from  the  dust  of  the  leaves  ;  it  is  popularly  known  as  Ghara 
several  varieties  of  it  are  found  in  the  bazars.    True  Charas 
collected  in  Central  Asia  by  shaking,  rubbing,  or  beating  tl 
resinous  exudation  from  the  flowering  plant ;  it  separates  as 
greyish  powder,  which,  after  being  packed  in  bags,  gradual 
consolidates  into  an  oily  resinous  mass.    The  genuine  article  ■ 
rarely  to  be  met  with  in  commerce,  that  sold  in  the  baza' 
being  largely  adulterated  by  the  middlemen  in  the  Punj; 
with  the  leaves  and  dust  of  Bhang.    Bhang  is  made  by  collectii; 
the  leaves  and  drying  them.    All  of  these  drugs  are  obtain • 
from  the  female  plant,  which  the  natives  consider  to  be  tl 
male,  because  it  bears  the  seed  ;  all  male  plants  are  careful 
extirpated  by  the  hemp  doctor,  a  person  whose  business  it  is 
prune  the  plants  so  as  to  produce  the  maximum  amount 
flowering  heads. 

Description. — Bhang  consists  of  the  dried  leaves,  whi' 
are  of  a  deep  green  colour  and  usually  broken,  so  as  to  form 
coarse  powder ;  the  odour  is  peculiar.    The  leaves  have  lo' 
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.etioles  and  are  digitate,  with  linear-lanceolate,  sharply  serrated 
L'aflets,  tapering  to  a  long  smooth  point. 

Ganja  is  the  name  given  to  the  flowering  tops  of  the  female 
lant.  The  flowers  form  erect  clustered  spikes,  often  6  to  8 
iches  long;  in  the  drug,  the  spikes  are  compressed,  flat 
r  round,  glutinous,  and  of  a  brownish- green  colour ;  thej'^  have 

peculiar  narcotic  odour. 

Pure  C  haras  is  a  greenish -brown,  moist,  resinous  mass, 
axing  the  peculiar  odour  of  the  plant,  and  consists  of  resin 

ixed  with  the  hairs  and  fragments  of  the  leaf.  Bazar  Char  as 
aies  much  in  quality,  some  specimens  being  only  very 
artially  soluble  in  spirit,  friable,  and  of  an  earthy  appearance, 
ixty  grains  of  the  finest  Yarkand  Char  as  which  we  examined 
'ft,  after  exhaustion  with  spirit,  only  13  grains  of  residue, 
hiefly  hairs  of  the  plant. 

Chemical  composition. — The  most  interesting  constituents  of 
emp,  from  a  medical  point  of  view,  are  the  resin  and  the  vola- 
leoil.  The  former  was  first  obtained  in  a  state  of  comparative 
Lirity  by  T..and  H.  Smith  in  1846.  {Pharm.  Journ.,  vol.  vi., 
.171.)  It  is  a  brown,  amorphous  solid,  burning  with  a  bright 
hite  flame,  and  leaving  no  ash.  It  has  a  very  potent  action 
lien  taken  internally,  two-thirds  of  a  grain  acting  as  a  power- 
il  narcotic,  and  one  grain  producing  complete  intoxication. 

When  water  is  repeatedly  distilled  from  considerable  quan- 
ties  of  hemp,  fresh  lots  of  the  latter  being  used  for  each  opera- 
m,  a  volatile  oil  lighter  than  water  is  obtained,  together 
ith  ammonia.  This  oil,  according  to  the  observations  of 
ersonne  (1857)  [Journ.  cle  Pharm.,  vol.  39,  p.  48),  is  amber- 
•loured,  and  has  an  oppressive  hemp-like  smell.    It  sometimes 

posits  an  abundance  of  small  crystals.    With  due  precautions 

may  be  separated  into  two  bodies,  the  one  of  which  named 
Personne  Cannahene,  is  liquid  and  colourless,  with  the  formula 
'^H2°,  the  other,  which   is  called   Hydride   of  Cannahene, 

a  solid,  separating  from  alcohol  in  platy  crystals,  to  which 
ersonne  assigns  the  formula  C '  ^  H^'-^.  He  asserts  that  cannabene 
as  indubitably  a  physiological  action,  and  even  claims  it  as  the 
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sole  active  principle  of  herap.    Its  vapour  he  states  to  produ( 
wlien  breathed,  a  singular  sensation  oi  shuddering,  a  desire 
locomotion,  followed  by  prostration  and  sometimes  by  syncoj^ 
Bohling,  in  1840,  observed  similar  ejOfects  from  the  oil,  wbi 
he  obtained  from  the  fresh  herb  just  after  flowering,  to  t 
extent  of  0'3  per  cent. 

As  to  the  resin  of  Indian  hemp,  Bolas  and  Francis, 
treating  it  with  nitric  acid,  converted  it  into  Oxycannal 
C^^W^W^O'' .    This  interesting  substance  may,  they  say, 
obtained  in  large  prisms  from  a  solution  in  methylic  alcoL 
It  melts  at  176°  C,  and  then  evaporates  without  decompositioi 
it  is  neutral.  {Phannacographia.) 

Preobraschensky  [Pharm.  Zeitsch.  f.  Russland,  187 
p.  705)  made  a  chemical  examination  of  a  quantity  of  haschu' 
which  he  brought  with  him  from  China,  and  was  enablf 
according  to  his  own  statement,  to  separate  from  it  a  yolat 
alkaloid,  which  he  held  to  be  identical  with  nicotine,  a: 
which  he  believed  to  be  the  active  principle  of  cannabis.  TL 
in  view  of  the  distinctive  and  very  different  action  of  cannab. 
was  somewhat  remarkable.  It  is  highly  probable,  as  has  be 
suggested  by  Dragendorff  and  Marquiss  {Pharm.  Zeitung,  1877 
that  the  haschisch  used  by  Preobraschensky  was  mixed  wi 
tobacco,  which  it  often  is  in  Eastern  countries. 

Louis  Siebold  and  Bradbury  reported  to  the  British  Pharm- 
ceutical  Conference  (1881)  that,  after  an  elaborate  investigation 
they  had   arrived  at  the   conclusion   of   Dragendorff  ai 
Marquiss,  and  that  in  the  course  of  their  investigation  thi 
made  the  interesting  discovery  that  pure  cannabis  does  actual 
contain  a  volatile  alkaloid,  which  does  not,  however,  possf 
the  characters  of  nicotine.    They  separated  it  in  very  snu 
quantity,  obtaining  not  more  than  2  grains  from  10  lbs. 
Indian  hemp.    They  give  it  the  name  of  Cannahinine.  Th^. 
record  no  observations  as  to  its  physiological  action ;  and  the^ 
therefore,  leave  it  doubtful  as  to  whether  this  volatile  alkak' 
is    the    narcotic   principle   of    cannabis.    {Pharm.  Joun 
xii.,  p.  326.) 
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Dr.  Hay  {Pharm.  Jonrn.,  xiii.,  p.  998)  made  a  chemical 
examination  of  the  drug,  the  results,  so  far,  of  which  lead  him 
to  believe  that  Cannabis  indica  contains  several  alkaloids.  He 
,.^yg; — <'In  a  future  communication  I  hope  to  be  able  to 
jive  an  exact  description  of  the  distinctive  characters  and 
loxic  action  of  each.  In  the  meantime,  I  shall  content  myself 
with  the  description  of  one  which  I  have  obtained  in  a  consi- 
derable degree  of  purity,  and  one  which,  rather  remarkably, 
possesses  an  action  similar  to  that  of  strychnia.  It  is  evidently, 
therefore,  quite  a  secondary  alkaloid  of  the  cannabis,  and  reminds 
one  of  the  thebaine  of  opium.  This  alkaloid  was  obtained 
from  a  watery  infusion  of  powdered  Cannabis  indica  by  treating 
it  with  a  solution  of  subacetate  of  lead,  and  filtering.  To  the 
filtrate  was  added  ammonia,  and  the  precipitate  removed  by 
filtration.  The  filtrate,  acidulated  with  sulphuric  acid,  was 
now  treated  with  a  solution  of  phospho-wolframic  acid  in 
order  to  precipitate  the  alkaloids  present.  The  precipitate, 
which  was  fairly  abundant,  was,  after  the  fluid  had  been  removed 
by  filtration  and  washing  with  dilute  sxilphuric  acid  and 
pressing,  mixed  with  barium  hydrate  and  water,  which  formed 
n  insoluble  wolframate  and  set  free  the  alkaloids.  The  filtrate 
was  next  deprived  of  its  excess  of  barium  by  means  of  a  stream 
3f  carbonic  acid  gas  and  again  filtered.  The  filtrate  was  at  a 
gentle  heat  evaporated  almost  to  dryness  and  acidulated  with 
iulphuric  acid,  and  treated  with  absolute  alcohol.  The  sulphate 
3f  the  alkaloids  thus  formed  was  partially  soluble  in  alcohol, 
oartly  not.  It  was  from  the  soluble  part  that  the  alkaloid  in 
question  was  procured.  The  sulphate  was  converted  into  a 
chloride  by  treatment  with  barium  hydrate,  afterwards  with 
carbonic  acid  to  remove  excess  of  barium,  and,  finally,  with 
fiydrochloric  acid  to  neutralization.  The  chloride  was  evaporated 
ind  treated  with  absolute  alcohol,  in  which  it  in  part  dissolved. 
From  the  solution,  by  addition  of  excess  of  carbonate  of  soda 
ind  frequent  shaking  with  ether,  an  alkaloid  was  obtained  in  the 
"orm  of  colourless  needle-like  crystals. 

"  Tbe  alkaloid  was  easily  soluble  in  water,  soluble  also  in 
»lcohol,  and  more  slowly  soluble  in  ether  and  chloroform.  It 
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caused  tetanus  iu  frogs  iu  exactly  the  same  manner  as  strychuia 
increasing  the  excitability  of  the  reflex  centres  of  tli 
spinal  cord.  It  did  not  give  a  violet  colour  with  sulphuric  aci^ 
and  bichromate  of  potash.  It  was,  therefore,  although  simila 
in  action  to  strychuia,  not  chemically  identical  with  it. 
solution  of  it  in  water  was  precipitated  by  the  various  alkaloid;, 
precipitants,  platinic  chloride,  iodide  of  potassium  and  ineicur\ 
phosphotuugstate  of  soda,  phosphomolybdic  acid,  phosphi, 
wolframic  acid,  &c.  Although  I  obtained  the  alkaloid  froij 
1  kilo,  of  cannabis,  yet  the  quantity  of  it  was  so  small  tLa 
it  was  insufficient  for  an  elementary  analysis. 

"To  this  alkaloid  I  propose  to  give  the  name  of  tetano-canna- 
bine,  as  indicative  of  its  action." 

The  Tannate  of  Cannabin  of  Merck  {Pharm.  Jour.,  xiii 
p.  1052),  a  glucoside  contained  in  Indian  hemp,  which  he  h;i 
combined  with  tannin,  is  a  yellowish-brown  powder,  with 
taste  of  tannin,  and  a  rather  agreeable  odour  ;  it  is  insoluble  i 
water  and  ether,  and  only  slightly  soluble  in  alcohol  ;i 
alkaline  solutions  it  dissolves  readily.  This  substance  is  sai 
to  be  free  from  any  admixture  of  the  volatile  alkaloid  ( 
Cannabis  indica,  not  to  produce  intoxication,  and  to  be  usefi 
as  a  hypnotic ;  it  is  said  not  to  derange  the  digestive  ai) 
secretory  organs  like  opium,  and  to  be  especially  valuable  i 
irritable  states  of  the  nervous  system,  but  Dr.  H.  C.  Wood  h;: 
found  it  to  be  inert  phj'^siologically.  Warden  and  Waddell  ( 
Calcutta,  although  operating  on  a  large  quantity  of  India 
hemp  of  ascertained  activity,  were  unable  to  find  any  evident 
of  the  existence  of  such  a  principle  as  Dr.  Hay  describe- 
They  further  remark  that : —  "As  many  of  those  addicted  t 
the  Hashish  form  of  intemperance  obtain  the  intoxicatir.  . 
effects  by  smoking  the  plant  in  a  pipe,  it  is  to  be  expectt 
that  destructive  distillation  of  the  f reshl}'-  prepared  resin  migl 
yield  up  the  active  principle.  This  process  was  therefor 
resorted  to.  By  the  destructive  distillation  of  freshly  prepare 
alcoholic  extract  of  the  plant  to  which  an  excess  of  causti 
potash  solution  had  been  added,  an  amber-coloured  oil 
obtained,  which,  by  exposure  to  the  air  or  the  action  of  alkahe 
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rapidly  became  of  a  dark  reddish-brown  colour.  This  oil  had  a 
iiildly  empyreumatic  odour,  which  was  distinctly  tobacco-like. 

'3  taste  was  warm,  aromatic,  and  somewhat  terebinthinate. 
I'lie  oil  contained  phenol,  ammonia,  and  several  other  of  the 

sual  products  of  destructive  distillation. 

"  The  nicotine -like  princij)le  contained  in  this  oil  appeared 
be  an  alkaloid.    It  formed  salts  which  evolved  a  strong 
licotine-like  odour  when  acted  on  by  alkalies.    But  physiologi- 
illy  it  was  found  to  be  inert,  and  therefore  was  evidently  not 
Jentical  with  nicotine. 

"The  oil  as  a  whole  was  also  found  to  be  devoid  of  any  narco- 
ic  or  irritant  qualities.  About  ^  of  an  ounce  was  introduced 
i.to  the  stomach  of  a  cat  without  producing  any  sensible 
ffect.  These  results  do  not  coincide  with  those  of  Personne, 
ho  asserted  that  the  active  principle  of  the  plant  resided  in 
le  volatile  oil.  It  is  just  possible  that  the  active  principle 
IS  decomposed  by  the  high  temperature  necessary  for  destruc- 
ve  distillation.  "  [hid.  Med.  Gaz.,  Dec.  1884.) 

Kennedy  [Pharm.  Record,  vi.,  p.  304)  made  a  search  for 
icotine  in  Indian  hemp  without  success,  but  obtained  indi- 
tious  of  the  presence  of  another  alkaloid. 

E.  Jahns  [Archiv.  d.  Pharm.,  1887)  reported  that  he  had 
parated  from  Indian  hemp  a  base  which  he  has  identified  as 
oline,  and  points  out  that  this  result  corresponds  fairly  with 
e  statement  of  previous  workers,  except  in  respect  to  the  crys- 
llizability  of  Dr.  Hay's  alkaloid  and  solubility  in  ether.  The 
tantity  of  choline  obtained  by  the  author  from  different 
mples  varied  considerably,  but  amounted  at  the  most  to 
ly  70  per  cent. 

H.  F.  Smith  {Amer.  Journ.  Pharm.,  Ang.  1891),  by  two  entirely 
"ferent  processes,  obtained  an  alkaloid  from  Indian  hemp, 
iich  separated  from  ethereal  solutions  in  the  form  of  a  yellow- 
I -green,  transparent  varnish-like  substance.  It  had  a 
ong,  peculiar  odour,  resembling  that  of  coniine  ;  was  soluble 
ether,  chloroform,  alcohol,  and  acidulated  water,  but  only 
^hily  so  in  water  ;  was  alkaline  to  test  paper  and  capable  of 
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neutralizing  acids.    When  dissolved  in    very  dilute  H'SOl 
(1  gtt.  in  5  cc),  it  gave  a  clear  yellow  solution  and  the  foUowinji 
reactions :  —  \ 
With  Mayer's  reagent,  an  abundant  white  precipitate. 
,,    KI-j-I+H-'O,  an  abundant  brown  precipitate. 

„    Phosphomolybdate  of  soda,  an  abundant  white  precipi 
tate. 

„    Solution  of  picric  acid,  an  abundant  yellow  precipitate, 

„  a  yellowish-brown  precipitate. 

„  ,,        NH'^OH,  a  yellowish-green  precipitate. 

„  NaOH,  a  yellowish- green  precipitate. 

KOH,  a  yellowish-green  precipitate. 
„        KI,  a  yellowish  precipitate. 

„  ,,        tannic  acid,  a  yellowish-brown  precipitate. 

Supposing  this  alkaloid  of  Indian  hemp  to  be  highly  poisonot 
it  is  present  in  so  small  a  quantity  as  to  be  of  little  if  am 
importance  therapeutically. 

Toxicology. — Lyon  says — "  In  India,  Cannabis  appears  to  b< 
seldom,  if  ever,  used  for  homicidal  purposes.  Fatal,  accidenta 
or  suicidal  cases  have^  however,  been  reported.  Oases  have  alat 
been  reported  where  the  drug  has,  or  appears  to  have,  beei 
used  for  the  purpose  of  facilitating  the  commission  of  ai 
offence.  Thus  Chevers  mentions  a  case  which  occurred  n 
Ahmednagar,  in  which  a  woman,  having  first  di-ugged  wii 
majun,  a  child  aged  seven,  afterwards  murdered  him  for  t! 
sake  of  his  ornaments.  (Med.  Jurisp.,  p.  225.)  Harvf 
reports  a  case  in  which  charas  appears  to  have  been  ust 
by  a  road-poisoner  at  Amritsar,  in  order  to  facilitate  the! 
[Beng.  Med.  Leg.  Rep.,  1870-72,  p.  268.)  A  case  is  al.^ 
reported  by  Dr.  Cullen  of  Hoshangabad,  in  which  map 
was  given  to  a  woman  and  her  daughter,  "  not  with  the  intei; 
tion  of  causing  death,  but  to  effect  a  cnmiual  purpose."  I: 
these  two  females,  the  sj'-mptoms  present  exactly  resemblf' 
those  of  dhatura-poisoning,  and  it  would  appear  that  dhatui 
is  sometimes  used  as  an  ingredient  of  majun.  {Lyon,  Mf" 
Jurisp.,  p.  260.)  Ganja  is  frequently  used  as  a  poison  i' 
Southern  India,  chiefly  administered  with  criminal  intent.  I' 
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;i  case  of  dacoity  investigated  near  Madura  in  1886,  it  was 
found  that  ganja  had  been  given  in  food  served  up  to  some 
travellers.  It  is  resorted  to  by  the  relatives  of  converts  to 
Christianity  in  Travancore,  to  prevent  them  changing  their 
ichgion  or  to  punish  them  for  doing  so. 

Dr.  Hove,  a  Polish  savant,  vho  was  sent  out  to  Bombay  by 
tlie  British  Government  in  1787-89,  speaking  of  Cannabis,  says 
(p.  141) :  ''I  arrived  at  Mithampoor  and  waited  on  the  Rajah, 
^vho  ordered  provisions  for  my  people  and  guards.  He  also 
ordered  to  each  person  a  basinful  of  a  beverage  which 
is  called  by  the  inhabitants  Beng.  This  is  nothing  else  but 
a  decoction  of  seeds,  and  bruised  leaives  and  stalks  of  the 
Cannabis,  which  has,  however,  such  powerful  quality,  that  even 
the  steam  where  it  was  served  overpowered  me  in  a  few 
minutes,  so  that  I  was  under  the  necessit}^  of  leaving  the 
I'ooni."  We  have  no  doubt  that  Cannabis  is  much  more 
frequently  used  in  India  for  drugging  people  than  is  generally 
known. 

Commerce, — The  sea-borne  trade  in  preparations  of  hemp  is 
nsiguificant ;  a  small  quantity  of  ganja  goes  to  Europe  for 
iiedicinal  use.  The  imports  by  trans-frontier  routes  do  not 
■xceed  2h  lakhs  of  rupees  yearly,  and  the  exports  20  to  25 
bousand  rupees.  As  regards  internal  trade,  the  total  annual 
evenue  transactions  (transfers,  &c.)  amount  to  about  15  lakhs  of 
upees.  The  wholesale  cost  of  ganja  duty-free  is  about  4^ 
iinas  per  lb.,  and  of  bhang  Es.  8  per  cwt.  The  revenue 
•alised  by  the  Indian  Government  by  the  duty  on  hemp  is 
bout  30  lakhs  of  rupees  yearly.  For  full  particulars  of 
be  Hemp  trade  in  India,  see  Diet.  Eeon.  Prod,  of  India,  ii., 

ii;3. 

FICUS  RELIGIOSA,  Linn. 

¥\g.—King,  Fic.  55,  f.  67  A,  84u  ;  jyig/d  Ic,  t.  1967  ; 
-.hmle,  Horf.  Mai  i.,  i.  27. 

Hab. — India.    The  root- bark. 
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FICUS  BENGALENSIS,  Linn. 

F\g.—Kincj,  Fic.  18,  t.  81,  81c;  WiyJd  Ic,  t..  1989  ;  Rheede^ 
Ilorl.  Mai.  i.,  t.  28. 

Hab. — India.    The  root-bark. 

FICUS  TJAKELA,  Bnrm. 

Fig. — Kiiu/,  Fic.  57,  f.  70,  84x  ;  Rheede,  Ilort.  3Ial.  Hi.,  t,  64. 
Hab. — India.    The  root-bark. 

FICUS  GLOMERATA,  Ro.rb. 
Y\g.~Roxh.  Cor.  PI.  a.,  t.  123 ;  Wi(jht  Ic,  t.  667. 

Hab. — India.    The  root-bark,  fruit,  juice,  and  galls. 

Vernacular. — F.  reliyiosa,  Pipal,  Pipar  {Hind.,  Mar.,  Gtiz.) 
Aswat,  Asud  [Beng.),  Arasa  [Tarn.],  Rai,  Raiga  [Tel.),  Ranei 
Basri  {Can.).  F.  henrjalensis,  Bar,  Bargat  {Hind.,  Beng.,  Giiz.) 
Vara,  Vari  {Mar.),  Ala  {Tarn.),  Mari,  Peddi-niari  {Tel.),  Alada 
mara  {Can.).  F.  Tjahela,  Ram-anjir,  Pakhar  {Hind.,  Beng.) 
Bassari,  Pakri,  Lendva  [Mar.),  Jovi  (Tarn.),  Jevi  {Tel.),  Kari 
Bassari  {Can.)  F,  glomerata,  Gillar,  Umar  {Hind.),  Jagno 
dumar  {Beng.),  Atti  {Tarn.),  Moydi,  Atti  [Tel.),  Kulla-ki 
{Can.),  Umbara  {Mar.),  TTmbro  {Guz.). 

History,  Uses,  &C. — In  the  Kuthaha  ZTpanishad 
eternal  and  cosmogonic  Asyattha  or  Pippal  tree  is  describeid 
this  tree  is  said  to  have  its  roots  above  and  branches  belo 
(urdhvamiilo  '  vaksakha  esho  '  svatthah  sandtanah)  ;  it  bears  A 
names  of  'seed,'  '  brahman,'  '  amrita' ;  the  worlds  rest  upon  it 
beneath  it  there  is  nothing.  The  wood  of  the  Asvattha  whe 
rubbed  against  that  of  the  Sami  {Acacia  Smia)  engenders  fire 
which  is  symbolic  of  reproduction,  the  former  representing  th 
male  and  the  latter  the  female  energy.  At  the  marria 
ceremony  of  the  Hindus,  both  of  these  plants  are  necessary 
To  this  mythic  tree  which  represented  the  macrocosm,  wonder 
ful  medicinal  properties  are  ascribed  in  the  Arharvavcda ;  th 
medicine  chest  of  the  Yedic  physician,  and  the  cup  to  con 
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the  Soma,  are  to  be  made  of  it  i  its  brandies  are  the  Veclas.  In 
the  VdlaWdya,  a  collection  of  apocryphal  hymns  in  the  llir}- 
reda,  the  marriage  of  the  actual  tree  with  Tulasi  is  enjoined;  it 
is  worshipped  on  Saturdays  in  the  month  of  Sravau  and  on 
Somvatis  or  "  lunar  days."  Women  perform  Pradakshina, 
"  walking  round  it  from  left  to  right/'  to  secure  the  survival  of 
their  husbands  and  good  luck  generally,  as  Savitri,  the  wife  of 
Satyavan,  is  said  to  have  recovered  her  deceased  husband  by  its 
worship.  The  thread  ceremony  and  marriage  of  the  tree  with 
the  Durva  {Cynodon  Dadylon)  is  also  performed  by  women. 
Sacrificial  spoons  are  still  made  from  its  wood.  F.  religiosa  is 
the  Budhidru,  or  tree  of  wisdom,  of  the  Jains  and  Buddhists^  who 
relate  that  at  the  birth  of  the  Buddha  an  enormous  Asvattha 
sprung  from  the  centre  of  the  universe,  an  oifshoot,  no  doubt,  of 
the  Vedic  and  cosmogonic  tree.  In  the  Raja  JYirghanta  ithears 
the  synonyms  of  Yajnika  "sacrificial,"  Srimana  "  fortunate," 
Yipra  "  wise,"  Sevya  "  worthy  of  worship,"  &c.  Its  root-bark, 
together  with  that  of  the  three  other  species  of  Ficus  placed  at  the 
head  of  this  article,  and  the  root-bark  of  the  Neem,  form  the 
Panchavalhala  or  five  barks,"  and  a  decoction  of  them  (pancha- 
valkala  kashaya)  is  much  used  as  a  gargle  in  salivation,  as  a 
wash  for  ulcers,  and  as  an  astringent  injection  in  leucorrhoea. 
The  powdered  root-bark  of  the  Asvattha,  rubbed  with  honey,  is 
applied  to  apthse  and  unhealthy  ulcers  to  promote  granulation. 

F.  bengaknsis,  the  Yata  or  Nyagrodha,  has  been  sometimes 
confounded  with  the  Asvattha  ;  both  trees  bear  the  synonyms 
Bah  upada  "many-footed,"  and  Sikhandin  "crested,"  but  the 
Vata  is  specially  described  as  Skandaja  "  born  of  the  trunk," 
Ava-roha-sayin  "  sending  down  branches,"  Skanda-ruha  "  grow- 
ing from  its  own  trunk,"  Pada-rohana,  &c.  In  Indian 
inythology  an  enormous  Yata  tree  is  supposed  to  grow  upon 
mount  Suparsva,  to  the  south  of  the  celestial  mount  Meru,  and 
to  cover  eleven  yojanas ;  in  the  Yishun  Purana  we  find  a 
similar  account  of  the  Pippala  growing  on  mount  Yipula  and 
covering  eleven  hundred  yojanas.  Devaki,  when  pregnant  with 
Krishna,  is  said  to  have  taken  refuge  under  a  Yata  tree  from 
Kansa,  who  had  destroyed  her  first  six  children.    The  tree  was  a 
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special  favorite  of  the  Buddha,  and  Arrian  speaks  of  the  Indian 
sages  as  sitting  under  it.  There  is  one  famous  tree  mentioned 
in  the  Ramayana^  the  Uttara  Rama-charitra,  the  Kurma-purami 
and  elsewhere,  Avhich  still  grows  on  an  island  in  the  Nerbudda  • 
it  is  said  to  have  been  planted  by  the  sage  Kabira  some  two 
thousand  years  ago,  and  is  popularly  known  as  the  Kabir  liar. 
Owing  to  the  peculiar  growth  of  these  trees,  there  is  no  reason 
why  they  should  not  last  for  an  indefinite  period. 

The  figs  of  the  TJdumbara  {F.  glomerata)  are  considered  to 
be  astringent,  stomachic  and  carminative,  and  are  given  in 
menorrhagia  and  haemoptysis,  in  doses  of  one  tola  of  the  dried 
fruit  with  sugar  and  honey.  The  fresh  juice  of  the  ripe  fruit 
is  used  as  a  vehicle  {Vern.  ^T^^^)  for  metallic  preparations. 
The  juice  of  the  root  is  used  as  a  tonic,  is  applied  to  glandulai 
swellings,*  and  is  given  in  doses  of  four  tolas  with  cumin  and 
sugar  in  gonorrhoea.  The  small  blister- like  galls,  which  arc 
common  on  the  leaves,  are  soaked  in  milk  and  mixed  with  houe\ 
as  a  remedy  for  pitting  in  small-pox.  This  tree  bears  the 
synonyms  of  Yajniya  "sacrificial,"  Pavitraka  " purifier, "Ac, 
and  is  much  used  in  Hindu  ceremonial.  According  to  the 
Grihya  Sutra,  a  married  woman  in  the  fourth  month  of  preg- 
nancy should  be  rubbed  with  the  fruit  to  fortif}^  the  germ. 

F.  Tj'alcela,  in  Sanskrit  Parkati  or  Parkatin,  Supdrsva  and 
Plaksha,  is  the  waved-leaved  fig-tree,  a  sacred  tree,  but  ol 
minor  importance.    It  is  the  Tsjakala  of  Hheede". 

Mahometan  and  European  writers  do  not  add  much  to  our 
knowledge  of  the  medicinal  properties  of  these  trees.  Ainslie, 
speaking  of  F.  glomerata,  says  : — "  From  the  root  of  the  tree. 
which  in  Tamil  is  called  attiemyr,  there  exudes,  on  its  being 
cut,  a  fluid,  which  is  caught  in  earthen  pots,  and  which  the 
Vytians  consider  as  a  Culpam  {Tarn.),  that  is,  a  powerful  tonic, 
when  drank  for  several  days  together.  This  Cillpam  is  tcnued 
attie-vayr  tannic."    {Mat.  Ind.,  ii.,  p.  30.) 

*  Ifc  is  interesting  to  not  that  the  juice  of  the  F.  Sycomorus.  Linn  .  tin- 
(rvKofiopos  of  Dioscorides,  and  the^J:*^.  (Jumxz)  of  the  Arnbs,  was  usi'il  hy 
the  Greeks,  and  is  still  used  in  Egypt  for  a  similar  purpose,  and  that  h.itl; 
trees  have  much  the  .same  habit.  {Dios.,  i  ,  ll8,  and  Prosper  A  Iiii7iiis,  p.  "20). 
The  Indian  Mahometans  use  F.  glomerata  us  n  substitute  for  ¥.  ISycomorus. 
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Ainslie  also  states  tliat  tlie  seeds  of  F.  reUgiosa  are  supposed 
)  possess  cooling  and  alterative  qualities,  aud  quotes  tlie  follow- 
ing passage  from  Bartolomeo's  Voyage  to  t]ie  East  Indies  :  "  Pul- 
verised, and  taken  in  water  for  fourteen  days  together,  the  fruit 
■t'lnoves  asthma,  and  promotes  fruitfulness  in  women."  The 
tree  is  the  Areulu  of  Kheede,  and  the  Arbor  conciliorum  oi'Rum- 
pbius.    {Mat.  Ind.,  ii.,  p.  25.) 

The  white  glutinous  juice  of  F.  hengalensis  is  appKed  as  a 
remedy  for  toothache,  and  to  the  soles  of  the  feet  when  cracked 
Hid  inflamed.  The  leaves,  after  they  have  turned  yellow,  are 
.iven  in  the  Concan  with  roasted  rice  in  decoction,  as  a 
liaphoretic;  dose,  three  leaves. 

Description. — F.  religiosa,  a  tree. — Leaves  long-petioled, 
)vate,  cordate,  narrow  acuminate,  acumen,  one-third  the  length 
)f  the  leaf,  entire,  or  repandly  undulated  towards  the  apex; 
I'uit-receptacles  axillary,  paired,  sessile,  depressed,  size  of  a 
mall  cherry,  appearing  in.  the  hot  season  and  ripening  in  the 
ainy  season,  purple  when  ripe. 

F.  hengalensis,  a  tree. — Branches  spreading  very  much;  lower 
ues  rooting ;  leaves  alternate,  ovate,  bluntly  acuminated,  with 
arallel  nerves,  paler  underneath,  entire,  downy  when  young, 
fterwards  smooth ;  fruit-receptacles  axillary,  paired,  sessile,  as 
.irge  as  a  middle-sized  cherry,  appearing  and  ripening  in  the 
ot  season,  red  or  yellow  when  ripe. 

F.  Tjakela,  a  tree. — Leaves  rather  long-petioled,  mem- 
ranaceous,  oblong,  or  sublanceolate-oblong,  moderately  and 
cutely  acuminated,  obtuse  or  rounded,  or  subcordate  at  the 
use,  quite  entire,  or  very  slightly  repand  ;  fruit  small,  sessile, 
•vin,  globose,  smooth,  when  ripe  white. 

F,  glomerata,  a  tree. — Trunk  crooked,  thick,  bark  of  a  rusty- 
reenish  colour,  rough ;  leaves  alternate,  petioled,  oblong  or 
I'oad  lanceolate,  tapering  equally  to  each  end,  entire,  very 
ightly  3-nei-ved,  smooth  on  both  sides ;  racemes  compound  or 
•micled,  issuing  immediately  from  the  trunk  or  large 
I'anches ;  fruit  pedicelled,  nearly  as  large  as  the  common  fig, 
othed  with   soft  down,  purple   when   ripe.      For  a  full 
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botanical  account  of  tlie  Genus,  the  reader  is  referred  to  Dr.  ( 
King's  "  Sj}ecies  of  Ficus." 

Chemical  composition. — The  bark  of  i^.  religiosa  contains  3-8  p, 
cent,  of  tannin,  that  of  F.  racemosa  14-1  per  cent.,  and  that  oj 
F.  hengalensis  10-9  per  cent.  The  air-dried  bark  of  F.  racetno 
yields  12'2  per  cent,  of  ash,  that  of  F.  hengalensis  8'05  percent 
and  that  of  F.  religiosa  11  "7  per  cent.  The  tannin  gives  a  gre* 
precipitate  Avith  ferric  salts.  There  is  nothing  else  of  iutert 
in  these  barks,  except  caoutchouc  and  wax. 

FICUS  CARICA,  Linn. 

¥\g.--WoodD.,  t.  244;  Steph.  ^  Gh.,  t.  154 ;  Reich.  Ic.  Fl. 
Germ,  xii.,  t.  659.    The  Fig  {Eng.),  Figue  [Fr.). 

Hab. — Persia.    Cultivated  in  India.    The  fruit. 

Vernacular. — Anjir  {Hind.,  Quz.,  Mar,,  Bentj.),  Shiinai-atti, 
Ten-atti  {Tain.],  Shima-atti,  Tene-atti  (Te/.),  Shime-atti  ((?<7«.). 

History,  Uses,  &C.— The  Fig  holds  much  the  sam 
place  in  the  mythology  of  the  West  as  the  Pipal  and  Bar  d 
in  Indian  mythology.  It  has  been  regarded  from  prehistori 
times  as  an  anthropogenic  tree  and  valued  for  its  nutritious  fruii 
It  is  frequently  mentioned  in  the  sacred  books  of  the  Hebrew 
and  by  early  Greek  and  Latin  writers.  Hippocrates  notice 
it  in  several  places  as  having  aperient,  emollient  and  nutrition 
properties,  and  as  being  useful  as  an  article  of  diet  in 
phlegmatic  affections.  Figs  were  used  in  lustration  by  ih 
Greeks.  The  celebrated  Ficus  ruminalis  of  Home,  appears,  lik' 
the  Indian  Asvattha  [F.  religiosa),  to  have  been  regarded  as  ; 
cosmogonic  tree.  Pliny  gives  the  following  descrij)tion  of  it: — 
"  Colitur  ficus  arbor  in  foro  ipso  ac  comitio  Romoe  nata,  sacr;; 
fulguribus  ibi  conditis.  Magisque  ob  memoriam  ejus  qua 
nutrix  fuit  Homuli  ac  Remi  conditoris  appellata,  quoniam  sul' 
ea  inventa  est  lupa  infantibus  j)raebens  rumen  (ita  euim  vocabani 
niammam) ,  miraculo  ex  acre  juxta  dicato,  tamquam  in  comitiiun 
sponte  transisset."  In  the  worship  of  Dionj^sus,  the  fig  played 
an  important  part ;  the  phallus  was  made  of  its  wood  aud  the 
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tvait  was  a  necessary  offering  to  the  god.  In  tlie  early  Chris- 
[iaii  mythology  this  phallic  tree  became  accursed,  the  tree  of 
Tudas,  &c.,  and  was  supioosed  to  be  haunted  by  evil  spirits,  and 
he  early  Italian  missionaries  in  India  gave  the  name  of  alhero 
'  ■/  diai'olo  to  the  Indian  fig-tree.  For  a  full  account  of  the 
uvths  and  superstitions  connected  with  the  fig,  we  must  refer 
he  reader  to  De  Gubernatis.  [Myth,  des  Plant.,  ii.,  137 — 143.) 
[lie  fig  appears  to  have  been  known  to  the  Arabs  and  Persians 
vom  prehistoric  times.  Aitchison  ( Botany  of  the  Afghan  Delimi- 
ition  Commission,  Trans.  Lin.  Soc.)  gives  an  interesting  account 
)f  the  wild  fig-tree  of  Eastern  Persia,  and  Abu  Hanifeh,  author 
)i  the  Book  of  Plants,  describes  the  fig  as  wild  in  the  Sarah, 
lud  commonly  eaten  by  the  people  in  its  fresh  state,  and  also 
hied  and  stored.  In  the  chapter  of  the  Koran  entitled  "  The 
ig "  ( w^'^"' ' )  5  along  with  the  olive.    God,  say 

he  commentators,  swears  by  these  two  fruits,  because  of  their 
reat  uses  and  virtues,  for  the  fig  is  wholesome  and  easy  of 
ligestion,  and  medicinally  good  to  carry  off  phlegm,  and  gravel 
11  the  kidneys  or  bladder,  and  to  remove  obstructions  of  the 
iver  and  spleen,  and  it  cures  piles  and  the  gout,  &c. 

The  cultivation  of  this  tree  in  India  was  introduced  by  the 
■lahometans,  and  is  now  carried  on  by  both  Mahometans  and 
lindus  in  many  parts  of  the  country ;  caprification  is  not 
ractised,  and  all  the  fruit  which  we  have  seen  is  much  inferior 
0  that  grown  in  Europe.  Two  varieties,  the  purple  and  ihe 
jreen,  are  cultivated  in  the  Bombay  Presidency,  where  the 
ilea  under  fig  cultivation  is  about  300  acres  ;  the  Hindus  are 
nd  of  the  fruit,  which  they  consider  to  be  cooling  and 
iutrient ;  they  also  use  the  uni-ipe  fruit  as  a  vegetable.  The 
uit  of  F.  Roxhurghii  as  grown  at  Alipore,  near  Calcutta,  attains 
•  large  size,  and  when  ripe  is  of  a  bright  red;  it  is  not  unpalat- 
ble. 

Dried  figs  were  brought  to  India  from  Arabia  and  Persia, 
rag  before  the  tree  was  cultivated  in  the  country,  by  the  early 
ab  traders  to  the  Western  Coast,  and  overland  from  Persia  ; 
ey  are  of  a  small  kind,  pressed  flat  and  strung  upon  a  string 
ade  of  camels'  hair  ;  when  well  washed  and  stewed  in  syrup 
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they  are  not  unpalatable.  We  have  frequently  used  theiu  [,,: 
the  preparation  of  confection  of  senna  with  satisfactory  i-e.sult- 

Description. — A  fig  consists  of  a  thick,  fleshj^,  hollo- 
receptacle  of  a  pear-shaped  form,  on  the  inner  face  of  whiol 
grow  a  multitude  of  minute  fruits.    This  receptacle,  which  I 
provided  with  an  orifice  at  the  top,  is  at  first  grften,  tough  an 
leatherjr,  exuding  when  pricked  a  milky  juice  ;  on  muturii 
it  becomes  soft  and  juicy,  and  the  milky  juice  is  replaced  by 
saccharine  fluid-    The  orifice  is  surrounded,  and  almost  close- 
by  a  number  of  scales,  near  which,  and  within  the  fig,  the  mal 
flowers  are  situated,  but  they  are  often  wanting,  or  are  not  f ul  S 
developed.    The   female  flowers    stand  further    within  tli 
receptacle,  in  the  body  of  which  they  are  closely  packed ;  the\ 
are  stalked,  have  a  five-leafed  perianth  and  a  bipartite  stigma 
The  ovary,  which  is  generally  one-celled,  becomes  when,  ripe; 
minute,  dry,  hard  nut,  popularly  regarded  as  a  seed.  {Pharnvi- 
cographia.) 

Chemical  composition. — Exclusive  of  the  achenes,  whicL 
together  with  the  cellular  tissue,  Bley  (1831)  found  to  consti- 
tute about  15  per  cent,  of  the  weight  of  figs,  he  obtained  ]i 
per  cent,  of  water,  C2"5  per  cent,  of  sugar  (glucose),  the  re 
niainder  being  gum,  fat,  and  saline  constituents.  The  meai 
of  five  analyses  of  dried  figs  reported  by  Konig  affords  th.. 
the  following  percentage  results  : — 

Water   3] '20 

Albuminoids   4*01 

Sugar  49-79 

Ash    2-86 

The  anhydrous  figs  contained  '92  per  cent,  of  nitrogen  and 
72-26  per  cent,  of  sugar. 

A.  Hansen  in  1886  found  that  the  latex  of  Ficm  Carico 
contained  principles  capable  of  effecting  four  fevmentativo 
changes  ;  they  peptonise  albuminoids  in  the  presence  of  eitliei 
alkalies  or  acids,  act  on  starch  like  diastase,  and  coagulate  the 
casein  of  milk.  The  products  of  digestion  are  the  same  as  witl' 
pepsin,  although  the  two  ferments  are  not  identical.    In  1890: 
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J.  Mussi  separated  from  fig  sap  a  digestive  ferment  which  he 
named  "cradina,"  ivom  krade  {^pah),  the  name  given  by  the 
(jreeks  to  the  part  of  the  fig  with  which  they  associated  the 
ligestive  property.     It  contains  nitrogen,  and  differs  from 

lepsin  in  maintaining  its  digestive  power  in  an  alkaline  liquor, 
cud  from  papain  or  papayotin  in  being  insoluble  in  water, 

at  precipitated  from  solution  by  alcohol  or  lead  acetate,  and 
u  its  activity  not  being  diminished  in  the  presence  of  hydro- 
chloric acid. 

The  following  species  of  Ficus  are  also  considered  to  have 
Tiedicinal  properties  : — 

Ficus  Rumphii,  B I.  King  Fie.  54:,  L  673,  84t;  Wight 
'.,  t.  640, — Pakar  [Hind.],  Gai-asvat  (Beng.),  Pair,  Ashta 
}Iar.),  a  native  of  the  hill  slopes  of  North- Western  and  Central 
^ndia,  is  a  tree  having  much  the  appearance  of  the  Pipal ; 
eaves  on  very  long  petioles  (6  to  8  in.),  broad-cordate,  with  a 
hort  and  sudden  acumination,  rather  membranaceous  with 
vaved  margins,  finely  reticulated  beneath,  perfectly  smooth ; 
ruit  paired,  sessile,  round,  smooth,  black,  of  the  size  and 
opearance  of  a  black  cherry.    The  juice  is  used  in  the  Concan 
0  kill  worms,  and  is  given  internally  with  turmeric,  pepper 
nd  ghi,  in  pills,  the  size  of  a  pea,  for  the  relief  of  asthma ;  it 
luses  vomiting.    The  juice  is  also  burned  in  a  closed  vessel 
ith  the  flowers  of  Mudar,  and  four  gunjas'  weight  of  the 
sHes  mixed  with  honey  is  given  for  the  same  purpose. 

Ficus  retusa,  Litm.  King  Fic.  50,  t.  61,  62,  84p;  Wight 
■';  t.  642, — Kamrup  [Hind.,  Beng.),  Yerra-juvi  (Tel.),  Pilaka 
Jili  (Tarn.),  Nandruk  {Mar.),  a  native  of  the  base  of  the 
astern  Himalaya  and  of  the  Deccan  Peninsula,  is  used  medi- 
aally  in  rheumatism,  the  leaves  and  bark  being  pounded  and 
3plied  as  a  poultice.    In  the  Concan  the  following  prescription, 
m  use  for  flatulent  colic  : — Take  of  Nandruk  leaf -juice,  Tulsi 
af-juice,  and  ghi,  equal  parts;  boil  until  all  the  water  has 
'^aporated  ;  do  this  again  21  times  with  fresh  quantities  of  the 
lice  of  the  two  plants  ;  the  residuum  mg,y  then  be  applied  to 
belly,  and  fomentation  with  a  hot  brick  be  practised, 
in,  -44 
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Rheede  notices  a  similar  use  of  tlie  plant.  {Uort.  Mai.,  iii 
t.  55.)  The  juice  of  the  bark  has  a  reputation  in  liver  disease 
dose,  1  tola  in  milk. 

Ficus  asperrima,  Roxh.  Wight  Ic,  t.  63'd,—Ka\-nm. 
{Hind.),  Kara-karbuda  {Tel.),  Khargas  {Can.),  Kharvat,  Kharo 
{Mar.),  a  native  of  Central  India  and  the  Deccan  Peuinsuh 
remarkable  for  the  roughness  of  its  leaves,  which  are  used  a 
sand  paper  by  the  natives,  and  have  been  given  the  name  < 
Folhas  da  raspa  by  the  Portuguese,  is  a  small  tree  with  ovat 
alternate,  very  rough  leaves  of  a  pale  green  colour,  at  the  ape 
of  the  petiole  and  in  the  axils  of  the  leaf-veins  there  are  sma 
shining  green  glands  as  in  F.  hispida,  except  that  the  gland 
are  more  completely  in  the  axils,  and  appear  closed,  whereas  i 
the  latter  plant  they  have  a  distinct  stoma.  The  leaves  ov 
their  roughness  to  the  presence  of  calcareous  hairs.  Both  t): 
juice  of  the  plant  and  the  bark  are  well-known  remedies  i 
glandular  enlargements  of  the  abdomen,  such  as  liver  ai 
spleen.  Rheede  says  that  the  root  taken  in  the  morning  wi: 
palm  vinegar  "  viscerum  ardorem  compescit."  The  bark 
brown,  scabrous  and  brittle,  and  has  a  bitter  and  astringei 
taste. 

Chemical  composition. — The  bark  contains  a  crystallii 
principle  soluble  in  alcohol,  which  is  precipitated  by  alkaloid 
reagents,  and  is  not  coloured  by  the  stronger  acids.  It  al- 
contains  an  organic  acid  precipitated  by  gelatine,  and  darkenc 
in  colour  by  ferric  chloride.  The  ash  of  the  air-dried  bar 
afforded  18-4  per  cent,  of  white  calcareous  ash, 

Ficus  hispida,  Linn.  Wight  Ic,  tt.  638,  641,  tl 
F.  dmionumoi  Koenig,  is  the  Kakodumbara  or  Kakodumbarik 
"  crows'  fig,"  of  Sanskrit  writers,  and  is  stated  in  Madanpai 
Nighanta  to  have  the  same  properties  as  F.  glomerata.  It  is  ti 
Kat-gular  of  Hindustan,  the  Kako-dumar  of  Bengal,  the  Bokbc ; 
or  Dhed-umbar  of  Bombay,  and  the  Pe-attis  of  Madi- 
Rheede  says  that  the  fruit  boiled  in  goat's  milk  is  used  ^ 
-hepatic  obstruction ;  it  has  been  brought  to  notice  by  Mr.  3 
Sheriff  on  account  of  its  emetic  properties.    The  shrub  li 
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opposite,  cimeate,  oblong  leaves,  which  are  scabrous  above  and 
downy  beneath.  The  fruit  is  like  a  small  fig  and  very- 
downy  ;  it  usually  grows  from  the  stem  near  or  beneath  the 
crround ;  an  interesting  description  of  it  by  Dr.  Gr,  King  forms 
one  of  the  series  of  Scientific  Memoirs  by  Medical  Officers  of  the 
Army  of  India,  published  at  the  Government  Printing  Press, 
Calcutta.  In  Bombay  and  the  Concan  the  powdered  fruit 
heated  with  a  little  water  is  made  into  a  lep,  or  poultice, 
v.hich  is  applied  to  buboes,  which  it  either  disperses  or  brings 
rapidly  to  maturity.  The  fruit  is  also  given  to  milch- cattle  to 
dry  up  their  milk. 

The  emetic  properties  of  the  plant  are  due  to  the  presence  of 
saponin. 

Chemical  composition. — The  bark  contained  2"1  per  cent,  of 
tannin,  and  some  wax  and  caoutchouc-like  substance.  No 
alkaloid  was  discovered,  but  a  glucosidal  principle,  having  the 
properties  of  saponin,  was  separated  from  a  decoction  by 
barium  hydrate.  The  air-dried  bark  yielded  13*6  per  cent,  of 
mineral  matter  on  incineration. 

Ficus  gibbosa,  BL  King  Flc.  4,  ^.  2  ;  Wight  Ic,  t.  650, 
3  a  native  of  the  bases  of  the  hill  ranges  throughout  India, 
t  is  a  climbing  shrub,  and  often  a  tree  with  a  stem  as  thick 
'.8  a  man's  arm  ;  leaves  alternate,  very  shortly  petioled,  some- 
what ovate,  suddenly  acuminated,  very  unequally  sided,  cuneate 
oward  the  base  ;  lateral  nerves  3  to  4  on  each  side,  prominent, 
preading,  uniting  in  arches,  pale  green,  rough,  length  3.  to  4 
nches,  sometimes  a  little  toothed  on  the  margin  ;  fruit  small. 
C'he  Flora  of  British  India  describes  four  varieties  of  this  plant, 
n  Western.  India  the  root-bark  is  considered  to  be  stomachic 
nd  gently  aperient.  The  Marathi  name  is  Dantira,  theTelugu 
lames  Konda-juvi  and  Tella-barinka. 

Chemical  composition. — The  bark  contains  4*3  per  cent,  of 
anninj  besides  some  colouring  matter,  a  small  quantity  of  an 
Ikaloidal  principle  was  separated  from  the  tincture,  having  no 
ery  characteristic  reactions  with  the  strong  acids.  The  ash  ot 
he  air-dried  bark  was  15  per  cent. 
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ANTIARIS  TOXICARIA,  Lesch. 

Fig.— Bof.  Mag.  i.,  t.  17;  Wight  Ic,  t.  1958;  Bedd.  Fl 
Sylv.y  t.  307.  The  Upas  tree  [Eng.],  Antiar  ven^neux  [Fr.). 

Hab. — The  Deccan  Peninsula,  Ceylon.    The  nuts. 

Vernacular. — Chandul,  Chandakuda,  Sapsundf  {Mar.}, 
Nettavil-maram  (Tom.),  Jajhugri  (Caw.),  Araya-angeli  {Mai.). 

History,  Uses,  &C. — "Most  exaggerated  statement- 
respecting  this  plant  were  circulated  by  a  Dutch  Surgeon  about 
the  close  of  the  last  century.  The  tree  was  described  as  grow- 
ing in  a  desert  tract,  with  no  other  plant  near  it  for  the  distance 
of  10  or  12  miles.  Criminals  condemned  to  die  were  offeree 
the  chance  of  life  if  they  would  go  to  the  Upas  tree  and  coUec- 
some  of  the  poison.  They  were  furnished  with  proper  direction; 
and  armed  with  due  precaution,  but  not  more  than  two  out 
every  twenty  ever  returned.  The  Dutch  Surgeon  Foersch  stat^- 
that  he  had  derived  his  information  from  some  of  those  wh 
had  been  lucky  enough  to  escape,  albeit  the  ground  around  wa^ 
strewn  with  the  bones  of  their  predecessors  ;  and  such  was  thr 
virulence  of  the  poison,  that  "  there  are  no  fish  in  the  waters, 
nor  has  any  rat,  mouse,  or  any  other  vermin  been  seen  there 
and  when  any  birds  fly  so  near  this  tree  that  the  effluvia  reache- 
them,  they  fall  a  sacrifice  to  the  effects  of  the  poison.  Out  c 
a  population  of  1,600  persons,  who  were  compelled,  on  accoun 
of  civil  dissensions,  to  reside  within  12  or  14  miles  of  the  tree 
not  more  than  300  remained  in  less  than  two  months.  Foerscb 
states  that  he  conversed  with  some  of  the  survivors,  and  pro- 
ceeds to  give  an  account  of  some  experiments  that  he  witnessed 
with  the  gum  of  this  tree,  these  experiments  consisting  prin- 
cipally in  the  execution  of  several  women,  by  direction  of  theEni- 
peror !  Now,  as  specimens  of  this  tree  are  cultivated  in  botanic 
gardens,  it  cannot  have  such  virulent  properties  as  it  was  stateii 
to  have  ;  moreover,  it  is  now  known  to  grow  in  woods  with  other 
trees,  and  birds  and  lizards  have  been  observed  on  its  brancbee. 
It  occasionally  grows  in  certain  low  valleys  in  Java,  rendered 
unwholesome  by  an  escape  of  carbonic  acid  gas  from  crevices  vj. 
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>he  ground,  and  which  is  given  off  in  such  abundance  as  to  be 
t'atal  to  animals  that  approach  too  closely.    These  pestiferous 
lallevs  are  connected   with  the   numerous  volcanoes  in  the 
sland.    The  craters  of  some   of  these  emit,   according  to 
veinwardt,  sulphureous  vapours  in  such  abundance  as  to  cause 
he  death  of  great  numbers  of  tigers,  birds  and  insects;  while  the 
■ivers  and  lakes  are  in  some  cases  so  charged  with  sulphuric 
loid,  that  no  fish  can  live  in  them."    {Treasury  of  Botany.) 

In  Travancore  A.  toxicaria  is  known  as  the  sacking  tree,  and  is 
Qot  regarded  by  the  natives  as  poisonous ;  the  same  is  the  case  in 
""oorg,  where  sacks  and  even  garments  are  sometimes  made  from 
he  inner  bark.  In  the  Concan  and  in  Canara  the  bitter  seeds 
ire  used  as  a  febrifuge,  and  as  a  remedy  in,  dysentery,  one-third 
0  one-half  of  a  seed  being  given  three  times  a  day. 

The  use  in  the  Malayan  region  of  a  vegetable  poison  to  tip 
he  bamboo  arrows  which  are  discharged  from  a  blowpipe,  is  too 
veil  known  to  need  description  „  To  this  the  name  Upas  is 
^iven  in  Java,  and  Ipoh  by  the  Malays  elsewhere.  Both  words 
lave  the  same  meaning,  and,  according  to  Blume,  signify 
)oison.  There  is  no  doubt  that  this  poison  is  the  produce  of 
i.  toxicaria.  In  3878,  Eegnault  experimented  with  a  poison 
sed  by  the  savages  of  Tonkin  to  poison  their  arrows,  and  in  a 
ommunication  to  the  tSociHe  de  hiologie  he  showed  that  this 
ubstance  was  a  powerful  heart  poison.  Baillon  identified  the 
eaves  from  which  the  poison  was  prepared  as  those  of 
4.  toxicaria.  In  1881,  Sir  Cecil  Smith,  then  Colonial  Secretary 
3  the  Straits  Settlements,  forwarded  to  Kew  a  bottle  of  Ipoh 
loison  as  well  as  foliage  specimens  of  the  tree  from  which  it 
vas  obtained.  These  were  collected  by  Sir  Hugh  Low,  then 
British  Resident  in  Perak,  at  the  Plus  River.  The  poison  was 
ubjected  to  a  careful  examination  by  Dr.  Sidney  Ringer,  who 
eported  that  it  was  perfectly  inert.  The  plant  seemed  identical 
ith  that  collected  by  Grifiith,  and  both  were  identified  at  Kew 
ith  the  Javanese  A.  toxicaria.  In  1888,  Ohauvet  [These 
^'ordeaux)  examined  the  arrow  poison  of  Indo-China,  and  came 
5  the  same  conclusions  concerning  its  poisonous  properties  as 
^ere  arrived  at  by  Regnault  in  1878.    In  1889,  the  Straits 
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Qoverumeut  sent  to  Kew  further  specimens  of  Ipoh  jjoisou 
which  were  again  examined  by  Dr.  Riuger  with  entirely 
negative  results.  Botanists  were  not,  however,  unprepared  foi 
this  result.  The  Dutch  botanist,  Blume,  in  his  fine  work 
*  Rumphia,'  has  given  an  elaborate  account  of  the  Javanese  Upw- 
and  of  the  tree  which  yields  it  (pp.  46 — 59,  tt.  22,  23),  but 
points  out  that  Rumphius,  our  earliest  authority  on  Malayan 
botany,  distinguished  two  kinds  of  Upas  trees,  which  he  termed 
Arbor  toxicaria  femina  and  mas  respectively.  E-umphius's/e/nwi.v 
was  destitute  of  any  poisonous  qualities^  and  Blume  ha~ 
described  it  as  a  distinct  species  under  the  name  of  A.  innoxin 
(Rumphia,  pp.  171 — 173,  t.  54).  He  received  specimens  fronj 
the  island  of  Timor,  where  Spanoghe*  found  that  the  sap  was 
destitute  of  any  poisonous  effect  on  animals  ;  he  also  give.v 
Celebes  as  a  locality  for  the  innocuous  plant.  Other  botanists 
have  not,  however^  found  themselves  able  to  attach  much  weight 
to  the  distinctive  characters  pointed  out  by  Blume,  and  ther- 
can  be  no  doubt  that  what  weighed  principally  in  his  mind  wa-^ 
the  remarkable  difference  in  the  properties  of  the  two  forms. 
Species  are,  however,  made  by  botanists  on  structural  (morpholo- 
gical) differences  and  not  on  physiological.  In  the  same 
species  of  Cinchona  it  is  now  known  that  there  are  the  widest 
differences  in  the  amount  and  even  nature  of  the  alkaloid  ~ 
which  can  be  extracted  from  the  bark.  An  equally  striking, 
and  even  better  known  instance  of  differences  in  properties, 
unaccompanied  by  any  difference  in  external  characters,  i> 
afforded  by  two  well-known  British  umbelliferous  plants 
(Enanthe  crocata  and  Cicuta  virosa,  which  Sir  E,.  Christisor. 
found  to  be  innocuous  when  grown  near  Edinburgh. 

Brandis  in  his  'Forest Flora'  has  identified  with  A.  innoxk  the 
A.  saccidora  of  South-west  India.  According  to  Beddome,  this  i^ 
"  the  largest  tree  of  the  vergi*een  forests  of  the  Western  Ghautv 
and  the  hills  betweem  tnem  and  the  Coast, ' '  Sacks  are  made  of  tht 
thick  woolly  fibrous  inner  bark.    The  method  is  thus  described 

*  Spanoghe's  account  of  the  iDnocuous  Upas  of  Timor  is  printed,  to 
gether  with  that  ef  Leschennmi  on  the  virulent  kiud,  in  Hooker's  Compai»or- 
to  thf  Botanical  Magazine,  Vol.  I.,  pp.  308—317- 
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;,v  GrahcW: — '*A  branch  is  cut  corresponding  to  the  length  and 
liameter  of  the  sack  wanted,  soaked  a  little,  and  then  beaten 
,vith  clubs  till  the  fibre  separates  from  the  wood.  This  done,  the 
lick  formed  of  the  bark  is  turned  inside  out,  and  pulled  down, 
util  the  wood  is  sawed  off,  with  the  exception  of  a  small  piece 
Ai  to  form  the  bottom  of  the  sack,  which  is  carefully  left  un- 
ouched." 

Brandis  remarks  c,  p.  427)  : — '^Another  species  of  the 
;.naie  o-enus  {Myah  seik,  Burm.)  is  found  in  the  dense  evergreen 
orests  of  the  Thoungyeen  Valley.  In  Tenasserim  the  juice  is 
ised  by  the  Karens  to  poison  arrows,  but  the  poison  does  not  seem 
■qual  in  its  effects  to  that  of  the  famous  Upas  tree  of  the  Indian 
irchipelago."    Mason  refers  the  Pegu  Upas  to  A.  ovalifolia, 

very  large  timber  tree  scattered  in  the  forests  from  Mergui  to 
Coungoo.  The  milky  juice  is  intensely  bitter,  and  when 
wallowed  produces  sore-throat.  Arrows  that  have  been  smeared 
vith  it  and  hung  exposed  to  the  air,  lose  their  power  to  pro- 
luce  death,  and  there  is  said  to  be  a  difference  in  the  virulence 
)f  the  poison  at  different  times  of  the  year.  Nothing  more 
earns  to  be  known  of  the  tree  which  yields  the  Karen  arrow 
)oison,  but  it  is  very  probably  referable  to  A.  toxicaria,  and 
xamble  [Manual  of  Indian  Timbers,  p.  332)  refers  the  Burmese 
lameJ/yaA  seik  to  that  species.  {Archives  de  Physiologie,  2,1891 ; 
lew  Bulletin,  50,1891.) 

In  1891,  MM.  E.  Boinet  and  E,  Hedon  examined  the  arrow 
)oison  used  by  the  Muongs  of  Tonkin.  They  found  the  quan- 
Ity  of  the  poison  on  each  bamboo  arrow  to  be  about  half  a  gram 
f  a  brownish  substance  soluble  in  water.  Three  drops  of  a 
olution  of  0'50  gram  of  the  poison  in  10  grams  of  water  placed 
pen  a  frog's  heart  arrested  the  pulsations  in  seven  minutes, 
ud  a  subcutaneous  injection  of  one  centigram  of  the  poison 
I'oved  fatal  to  a  guinea  pig.    From  twenty  experiments,  it 

as  found  that  one  centigram  per  kilo  body-weight  was  rapidly 
ital  to  the  animals  experimented  upon. 

The  authors  arrive  at  the  following  conclusions  : — 

1st, — That  the  poison  has  no  appreciable  effect  upon  the 
nervo-muscular  or  central  nervous  system. 
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2nd. — The  breathing  is  accelerated  for  a  few  minutes  aft( 
the  injection  of  the  poison,  but  afterwards  tL 
number  of  respirations  gradually  decreases  unt 
death  takes  place. 

^rd, — The  final  effect  of  the  poison  is  to  stop  the  heart  i 
systole. 

In  the  poisoned  frogs  the  ventricle  was  contracted,  erapt', 
hard  and  white.    In  the  mammal  the  left  ventricle  was  smalL 
and  harder  than  iTSual,  the  right  ventricle  less  contracted  arj 
full  of  dark  blood.    Before  final  stoppage  the  heart  sympton 
may  be  divided  into  several  stages.    In  mammals,  at  a  certai 
period  after  the  injection  of  the  poison,  a  sudden  want  f 
rythm  was  observed,  the  heart  beating  very  irregularly.  After 
wards  the  pulsations  became  more    and  more  feeble,  wit 
occasional  stronger  contractions,  and  finally  periods  of  grea 
depression  alternating  with  periods  of  stronger  pulsation  we; 
observed.    In  all  cases  a  few  auricular  pulsations  occurred  aft 
stoppage  of  the  ventricles.    It  was  remarked  also  that  pulsatic. 
could  be  re-induced  by  mechanical  or  electrical  stimulation  > 
the  heart  muscle. 

In  the  frog  the  first  effect  of  the  poison  on  the  heart  ib 
very  marked  doubling  of  the  pulsations.  Whereas  in  th- 
normal  condition  the  auricular  contraction  immediately  precede 
the  ventricular,  and  is  shown  on  the  pulse  tracing  by  a  shgl 
hitch  in  the  curve  of  the  total  pulsation ;  in  the  poisoned  anim;: 
the  two  pulsations  are  separated  by  a  marked  interval,  and  finall 
the  auricular  curve  becomes  so  marked  as  to  equal  or  eve 
exceed  in  size  the  gradually  decreasing  ventricular  curve. 

In  the  second  stage  the  ventricle  only  contracts  once  ' 
several  auricular  contractions,  that  is,  it  only  contracts  whe- 
it  has  become  sufficiently  distended  with  blood  to  excite  con 
tractions. 

In  the  last  stage  the  strength  of  the  auricular  contractior 
gradually  decreases,  the  tentricle  remaining  immovabl' 
empty,  and  contracted.  The  authors  conclude  that  the  poiso 
acts  upon  the  intracardiac  ganglia  and  not  upon  the  centr: 
nervous  system. 
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The  poison,  we  are  informed,  is  prepared  by  the  natives  of 
'oaquiu  from  the  leaves  of  A.  toxicaria,  and  experiments  made 
\  the  authors  with  the  leaves  of  that  plant  pi-ove  clearly  that 
jev  are  the  only  active  ingredient  in  the  arrow  poison. 
Archives  de  Phys.,  1891,  p.  373.) 

A  still  more  recent  investigation  of  the  Ipoh  poison  by 
Ir.  L.  Wray,  the  Curator  and  State  Geologist  of  Perak,  has  been 
:  blished  in  the  Perak  Gazette.    He  says : — The  Samangs  get  the 
M  from  the  tree  by  scoring  the  bark.    The  sap  is  heated  on  a 
itula  till  evaporated,  leaving  a  dark  gummy  substance  in  which 
le  arrows  are  dipped  ;  3^  ounces  of  sap  will  do  for  poisoning  100 
•ro*v  points.    The  sap  was  bitter  and  biting  in  taste  and 
jcidedly  acid  to  test  paper  ;  when  exposed  to  the  air  it  darkens 
a  brown  colour,  and  yields  when  dried  29  per  cent,  of 
)oh.    If  this  substance  is  placed  on  a  glass  slide  and  examined 
ider  a  microscope  it  is  seen  to  contain  numerous  crystals  of 
itiarin.    Some  fruiting  specimens  of  the  Ipoh  were  sent  to 
ew  in  1883,  and  were  pronounced  to  be  identical  with  the 
van  specimens  of  A.  toxicaria.  With  reference  to  the  two 
nds  of  Upas  distinguished  by  Blume  as  Arbor  toxicaria  femina 
mas,  the  latter  word  in  Malay  means  "  gold" ;  it  is  so  called 
)iu  the  golden  colour  of  the  inner  bark.    In  the  innocuous 
riety,  so  say  the  Samangs,  the  inner  bark  is  blackish  coloured, 
d  so  they  distinguish  the  poisonous  from  the  non-poisonous 
ies-   They  have  never  mixed  arsenic  with  the  sap.  One 
id  ounce  of  Ipoh  sap  was  found  to  yield  10"85  grains  of 
iarin  or  2*482  per  cent.    The  dried  Ipoh  poison,  of  which 
sap  contains  29  per  cent.,  therefore  has  8 "5 6  per  cent,  of 
iariu  in  it.    0-086  of  a  grain  of  the  dried  poison  is  enough 
kill  an  animal  weighing  20  lbs.,  when  introduced  into  the 
culation.    Fowls  and  pheasants  are  proof  against  the  poison, 
a  cat  struck  with  a  poisoned  dart  died  within  19  minutes. 
■.  Wray's  Report  has  since  been  published  in  the  Kew 
lletin  for  October  and  November  1891. 

Description.  —  The  nuts  are  sub-globular,  the  size  of  a 
'■hie,  of  a  light-brown  colour,  and  have  a  slightly  prominent 
Wlicus;  they  are  enclosed  in  a  sweet  greenish-yellow  pulp, 
ni  -45 
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forming  a  small  one-seeded  .fig  with  a  rich  purple  bloo 
The  shell  is  thin  and  fragile,  the  kernel,  loose  inside  the  sL< 
is  of  the  size  of  a  large  pea,  brown,  sub-globular,  rugd 
especially  upon  the  flatter  side;  substance  hard  and  very  bitt. 

Chemical  composition. — When  the  sap  of  the  tree  is  exhaust 
with  boiling  alcohol,  a  mixture  of  vegetable  albumin,  gum  a 
wax  remains  undissolved,  while  a  solution  is  formed,  win 
throws  down,  on  cooling,  wax,  antiar-resin,  and  albumin,  i 
removing  the  sediment  and  evaporating,  more  resin  and  w 
are  deposited,  and  the  solution  dries  up  at  last  to  an  extract,  fn 
a  solution  of  which  in  boiling  water  A)itiar in,  C'*H^^0^-|-2H 
amounting  to  ^'5  per  cent,  of  the  dried  sap,  crystallises.  T 
crystals  are  purified  by  washing  and  recrystallisation.  Antiai 
forms  splendid  silvery  laminae  resembling  malate  of  lime. 

The  flakes  which  separate  from  the  alcohol  after  boiling 
with  the  sap  of  A.  ioxicaria,  consist  of  Antiar-resin,  C^'^^H-'' 
which  may  be  obtained  white  by  re-solution  in  boiling  alcoh< 
when  dry  it  has  a  glassy  fracture,  but  becomes  pasty  if  warnir 
It  is  not  poisonous,  whilst  antiarin  causes  death  if  introduc 
into  the  circulation  in  minute  portions.  {Mulder  in  Gmelu 
Eandhooli,  Vol.  XVI.,  p.  217.) 

The  wax  deposited  on  cooling  from  an  extract  of  the  jir. 
prepared  with  hot  alcohol,  and  purified  by  boiling  with  wat 
is  white  and  brittle,  softening  at  30°,  and  melting  at  35°,  - 
gr.  1'016  at  20°.  It  is  decomposed  by  nitric  acid,  blackened 
sulphuric  acid,  and  not  affected  by  hydrochloric  acid  or  pota> 
ley.  It  is  soluble  in  alcohol  and  ether,  especially  on  boihn 
Average  composition  77*29  per  cent.  Carbon,  11  "71  H,  and  11 
{lUd.,  Vol.  XVIII.,  p.  158.) 

The  seeds  of  the  Indian  plant,  collected  in  Savant  Va 
contain  a  crystalline  principle,  very  bitter  and  poisond 
resembling,  if  not  identical  with,  antiarin.  It  is  soluble 
water,  alcohol,  and  very  slightly  in  ether.  It  gives  a  reddi 
brown  colour  with  sulphuric  acid,  and  a  yellowish  or  orai 
colour  with  nitric  acid.  On  allowing  the  dried  extract  to  sta 
it  does  not  readily  crystallize  out,  but  if  the  alcoholic  extr 
is  dissolved  in  water,  in  which  it  is  quite  soluble  (sho' 
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)sence  of  resinous  matter),  and  the  solution  agitated  with 
1  ade  ether,  crystals  can  be  obtained  from  the  decanted  ethereal 
laver.    The  solution  also  reduced  Fehling's  solution.  About 
:  per  cent,  of  fat,  11*33  of  water,  and  3'46  of  ash  were  sepa- 
atecl  from  the  air- dried  seeds. 

The  juice  of  Artocarpus  integrifolia,  Linn.^  the  well- 
;iown  Jack  tree,  in  Sanskrit  Panasa,  heated  over  the  fire,  is  a 
ipular  cement  for  joining  broken  China  and  stoneware. 
!"he  deposit  from  the  milky  juice  is  insoluble  in  water,  partly 
luble  in  alcohol,  and  entirely  so  in  benzol.  It  is  a  variety 
)f  caoutchouc,  and  in  the  natural  state  can  be  used  as  a 
lirdlime,  or  as  a  cement  for  broken  articles  ;  ^fter  being 
vashed  in  boiling  water  it  becomes  harder,  and  may  be  used 
•f  all  the  ordinary  purposes  of  India-rubber.  The  yellow  dye 
» hich  is  obtained  from  the  wood  is  of  a  resinous  nature,  and 
lay  be  extracted  by  boiling  water  or  alcohol.  The  juice  of 
\.  Lakoocha,  Roxb.,  or  one  or  two  of  the  seeds,  is  a  popular 
urge  in  Bengal ;  the  tree  is  the  Dahu  of  Sanskrit  writers, 
Iheede  states  that  the  dry  leaves  and  juice  of  A.  hirsuta, 
'imk.,  together  with  zedoary  and  camphor,  are  applied  to  buboes 
ud  swelled  testicles.  The  dried  juice  breaks  with  a  resinous 
acture,  is  only  partly  soluble  in  alcohol,  wholly  soluble  in 
^azol  and  petroleum  ether.    The  tree  yields  the  An  jelly  wood 

South  India,  and  is  called  Ayani  in  Malabar,  where  it  is  very 
)undant. 

MYKICACE^. 

MYRICA  NAGI,  Thunh. 
Fig.— £oi!.  Mag.,  t.  5727  ;  Wight  Ic,  t.  764,  765. 
Hab. — Subtropical  Himalaya.    The  bark. 

Fernflc?</ar.— Kaiphal,  Katphal  [Hind.,  Guz.,  Beng.),  Kaya 
iala   {Mar.),   Marudam-pattai    {Tarn.),    Kaidaryamu  {Tel.), 
arutam-toli  {Mai.},  Kirishivani  {Can.). 
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History,  Uses,  &C. — The  bark  of  this  tree  is  its  ni<. 
valuable  product,  and  is  largely  exported  to  the  plains.  It 
called  in  Sanskrit  Katphala,  and  bears  among  other  synonvj 
those  of  Kumuda,  Knmbhi-p^ki,  Sripamika,  Soraavalka,  a; 
Mahakumbhi.    According  to  the  Nighantas,  it  is  useful 
diseases  caused  by  deranged  phlegm,  such  as  fever,  asvhu 
gonorrhoea,  piles,  cough,  and  other  affections  of  the  throat, 
is  an  ing-redient  in  numerous  formula)  for  these  diseases,  eu' 
as  the  Katj)haladi  churna,  for  which  Sarangadhara  gives  t' 
following  prescription : — Take  of  the  bark  of  M.  Nagi,  tub 
of  Cyperm  rotundas  (Mustaka),  root  of  Picrorhiza  Kurn 
(Katuki,),  Garcuyna  Zedaaria  (Sati),  galls  of  Pistacia  integerrii 
(Karkata-sringi),  and  root  of  Saussurea  Lapjxi  (Kushta),  equ 
parts ;  powder  and  mix.    This  powder  is  given  in  doses 
about  a  drachm  with  the  addition  of  ginger  juice  and  honev 
affections  of  the  throat,  cough  and  asthma.    The  powder 
bark  is  used  as  a  snuff  in  catarrh,  and  mixed  with  ginger 
an  external  stimulant  application  in  cholera,  &c. 

Under  the  names  of  Dar-shisha^n,  Kandul,  and  Dd-el-ba: 
Mahometan  writers  state  that  the  bark  is  resolvent,  astringe;. 
carminative,  and  tonic ;  that  it  cures  catarrh  and  headach' 
with  cinnamon  they  prescribe  it  for  chronic  cough,  fever,  pii 
&c.  Compounded  with  vinegar  it  strengthens  the  gums  ^: 
cures  toothache  ;  an  oil  prepared  from  it  is  dropped  into  \ 
ears  in  earache.    A  decoction  is  a  valuable  remedy  in  asthii 
diarrhoea  and  diuresis ;  powdered  or  in  the  form  of  lotion  the  b;. 
is  applied  to  putrid  sores ;  pessaries  made  of  it  promote  uter; 
action.    The  usual  dose  for  internal  administration  is  about 
grains.    BuJm-el-handul,  an  oil  prepared  from  the  flowers, 
said  to  have  much  the  same  properties  as  the  bark.    ^  e  h;i 
never  met  with  it,  nor  does  it  appear  to  be  known  in  commer' 
Description.  — Bark    half   an   inch   thick,  extcrn:u 
scabrous,  pitted  from  the  separation  of  pieces  of  suber,  of 
mottled  rusty-brown  and  dirty  white  colour,   suber  wart 
substance  of  bark  and  inner  surface  of  a  deep  dull  red  colou 
when  soaked  in  water  it  produces  a  deep  red  solution ;  to- 
strongly  astringent. 
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Microscopic  structure. —  Within   the    suberous    layer    is  a 
emarkable  stratum  of  stony  cells ;  the  parenchyma  throughout 
loaded  with  red  colouring  matter,  and  permeated  by  large 
iticifevous  vessels,  from  which  a  gummy  latex  exudes  when 
ne  bark  is  soaked  in  water. 

Chemical  composition. — The  bark  of  M.  Nagi  contains  14  per 
ent.  of  tannin,  which  gives  a  purplish  colour  with  ferric  salts, 
'it  the  tincture  and  decoction  give  a  greenish  colour  owing 
3  the  presence  of  colouring  matter  in  the  bark.  The  ash  of 
ae  air-dried  bark  amounts  to  7"1  7  per  cent. 

When  the  bark  is  exhausted  by  water  and  the  water  eva- 
orated,  a  brittle  shining  extract  is  obtained  of  a  reddish-brown 
jlour,  which  contains  60  per  cent,  of  tannin  with  some 
iccharine  matter  and  salts. 

Commerce. — The  bazaars  are  supplied  from  Northern  India; 
bout  50  tons  of  the  bark  are  collected  annually  in  the  Kumaon 
irests.  It  is  always  obtainable  in  native  drug  shops.  Value 
bout  Rs.  2  per  maund  of  41  pounds. 


CASUAEINE^. 

CASUARINA  EQUISETIFOLIA,  Forst 

Fig. — Beddome,  Forester's  Man.,   t.  226.    Tinian  Pine 
Filao  de  I'lnde  {Fr). 

Hab. — East  side  of  the  Bay  of  Bengal.  Cultivated  else- 
where.   The  bark,  leaves,  and  seeds. 

'  Vernacular. — Sinyu  {Biirm.),  Chouk  {Tarn.),  Sarva  {Tel.), 
iiBTike  {Mysore),  Aru  [Mai.),  Yildyati-saru  {Mar.). 

i  History,  Uses,  &C. — This  tree  is  distributed  through 
ihittagong,  Burma,  the  Malay  and  Pacific  Islands,  and 
lustralia,  and  is  much  cultivated  on  the  coasts  of  India.  In 
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Australia  it  is  called  the  swamp  oak.  Dr.  Bennett  {Oatker- 
ings  of  a  Naturalist  in  Australia)  remarks :-"  Their  sombi  . 
appearance  causes  them  to  be  planted  in  cemeteries,  where  theii 
branches  give  out  a  mournful  sighing  sound,  as  the  breez. 
passes  over  them,  waving  at  the  same  time  their  gloomy  hearse- 
like plumes."  The  wood  from  its  red  colour  is  called  in  thi 
colonies  Beef-tvood,  and  is  much  used  for  fuel,  and  as  a 
timber  on  account  of  its  hardness.  The  bark  is  astringent, 
and  the  ashes  of  the  tree  yield  a  quantity  of  alkali.  11) f- 
bark  is  used  by  the  Madras  fishermen  for  dyeing  thei. 
nets.  Eumphius  notices  the  use  of  a  decoction  of  the  bark 
for  a  bath  in  Beri-beri,  and  of  a  decoction  of  the  leaves  in 
colic.  The  pounded  seeds,  he  says,  are  used  as  a  plaster  in 
headache. 

According  to  Oorre  and  Lejanne  [Mat.  Med.  et  Tot.  Colon.), 
the  bark  contains  one-fifth  of  its  weight  of  tannin  and  one- 
twelfth  of  Gasuarine,  resin,  and  colouring  matter.  A  decoction, 
extract,  tincture  and  syrup  are  used  by  the  French  in  Tahiti 
Cochin- China,  and  the  Antilles  as  an  astringent.  We  havi 
observed  that  the  tree  yields  an  inferior  sort  of  gum,  not  likel\ 
to  be  of  much  value  on  account  of  its  deep  colour  and  insolubi- 
lity in  water. 

Description. — Bark  never  very  thick,  brittle,  breaking 
with  a  coarse  fibrous  fracture,  substance  very  hard,  fibrous, 
and  of  a  pink  colour ;  internal  surface  striated ;  external  surface 
covered  with  a  scabrous  grey  suber,  readily  separating  in 
flakes,  and  displaying  a  thin  brown  suberous  layer  closely 
adhering  to  the  liber ;  taste  strongly  astringent ;  odour  not 
peculiar. 

Chemical  composition. — The  bark  yielded  18 "3  per  cent,  of 
tannic  acid,  giving  a  blue-black  precipitate  with  ferric  salts, 
and  a  bulky  precipitate  with  gelatine.  The  alcoholic  extract 
contained  no  alkaloidal  principle,  but  a  very  small  quantity  of  a 
crystalline  neutral  principle  was  shaken  out  of  the  watery 
solution  of  the  extract  by  ether ;  it  was  not  coloured  by  strong 
acids. 
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BETULA  UTILIS,  Don, 

^{g— Eegel  Monogr.  58,  t.  6,/.  13-19;  t.  13,  /.  7-14;  Jacq. 
Toy.  Bot,,  t.  158.  Himalayan  Birch  [Eng.],  Bouleau  a  papier 
( Fr.). 

pjab. — Temperate  Himalaya,  Afghanistan. 

BETULA  ALNOIDES,  Ham. 

T^ig,^Brand.  For.  Fl.,  t.  56;  Eegel  Monogr.  61,  t.  6, 
/:  32-34;^.  13,/.  29. 

Hab.  Temperate  and  subtropical  Himalaya.    The  bark. 

rerwflcw/«r.— Bhujpatar  {Ind.  Bazaars). 

History,  Uses,  &C. — These  trees  require  a  brief  notice, 
IS  the  bark,  in  Sanskrit  Bhurjapatra,  is  much  used  all  over  the 
ioimtry  for  writing  medicinal  charms  on,  and  is  to  be  found  in 
ivevy  druggist's  shop.  This  bark  is  well-known  as  the  material 
ipon  which  the  ancient  Sanskrit  manuscripts  of  Northern  India 
ire  written.  Dr.  B'uhler,  in  his  account  of  a  tour  in  Cashmere 
n  search  of  Sanskrit  manuscripts,  says : — The  Bhurja  MSS. 
ire  written  on  specially  prepared  thin  sheets  of  the  inner  bark 
)f  the  Himalayan  birch,  and  invariably  in  Sarada  characters. 
The  Hues  run  always  parallel  to  the  narrow  side  of  the  leaf,  and 
lie  MSS.  present,  therefore,  the  appearance  of  European  books, 
lot  of  Indian  MSS.,  which  owe  their  form  to  an  imitation  of  the 
Talapatras.  The  Himalayas  seems  to  contain  an  inexhaustible 
supply  of  birch-bark,  which  in  Cashmere  and  other  hill  coun- 
ries  is  used  both  instead  of  paper  by  the  shop-keepers  in  the 
jazaars,  and  for  lining  the  roofs  of  houses  in  order  to  make  them 
vater-tight.  It  is  also  exported  to  India,  where  in  many  places 
t  is  likewise  used  for  wrapping  up  parcels,  and  plays  an  import- 
nt  part  in  the  manufacture  of  the  flexible  pipe-stems  used  by 
mka-smokers.  To  give  an  idea  of  the  quantities  which  are 
Ji'ought  into  Srinagar,  I  may  mention  that  on  one  single  day 
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I  counted  fourteen  large  barges  with  birch-bark  on  the  river,  and 
that  I  have  never  moved  about  without  seeing  some  boats  laden 
with  it.  None  of  the  boats  carried,  I  should  say,  less  than  thrc-r 
or  four  tons'  weight. 

"  The  use  of  birch-bark  for  literary  purposes  is  attested  b\ 
the  earliest  classical  Sanskrit  writers.  Kalid^sa  mentions  it  ii 
his  dramas  and  epics;  Susruta,  Varahamihira  (  ctVca  500-5.V 
A.  D. )  know  it  likewise.  Akbar  introduced  the  manufacture  i 
paper,  and  thus  created  an  industry  for  which  Cashmere  is  nov 
famous  in  India.  From  that  time  the  use  of  birch-bark  for  tl 
purpose  of  writing  was  discontinued,  and  the  method  of  prepai 
ing  it  has  been  lost.  The  preparation  of  the  ink,  which  wa 
used  for  Bhiirja  MSS.,  is  known.  It  was  made  by  converfin, 
almonds  into  charcoal  and  boiling  the  coal  thus  obtained  witi 
gomutra  (urina  bovis) ;  this  ink  is  not  affected  by  damp  oi 
water."  {Journal,  Bombay  Branch  Royal  Asiatic  Society 
Vol.  XII.,  No.  XXXIV.  A.) 

QUERCUS  INFECTORIA,  Olivier. 

Fig. — Bentl.  and  Trim.,  t.  249  ;  Olivier,  Voy.  dam  PEmp 
0th.  M.,  p.  64,  Atlas,  tt.  14,  15;  Steph.  Church,  t.  152 
Dyers'  oak  [Eng.),  Ohene  ^  la  galle  {Fr.). 

Hab. — Asia  Minor,  Syria,  Turkey.    The  galls. 

FerwacMtor.— Majuphal,  M^phal  {Hind.,  Beng.),  Maiphala 
Mdja  {Mar.),  Mashik-k^y  (Tarn.),  Mashi-kSya  [Tel.),  Machi 
kayi  ( Can . ) ,  Mayaphal  ( Guz. ) . 

History,  Uses,  &C. — The  Sanskrit  name  for  galls  i 
Mfiyin  or  Mayika,  and  signifies  "  magic,"  the  gall-nut  bein. 
used  in  India  in  magic  rites. 

Galls  were  well  known  to  the  Greeks  and  Romans,  who  use.i 
them  medicinally  on  account  of  their  astringent  properties ' 
India  has  probably  been  supplied  with  them  from  au  earl} 
date,  via  the  Persian  Gulf,  the  greater  portion  beiug  stil 
shipped  at  Basra  on  board  Arab  vessels,  hence  the  names  Basr 

♦  Compare  with  Dios.,  i.  127.    vtpi  Kr)Kliai>;  aud  Pliny,  16,  9,  and  24,  I 
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lid  Maka  galls.    Tiie  medicinal  uses  to  which  galls  are  put  in 

iidia  hardly  differ  from  those  with  which  we  are  familiar. 
>  Hindus  divide  them  into  two  kinds,  black  and  white,  and 
lerall}^  prescribe  both  kinds  together  in  the  same  prescrip- 

,11.    Mahometan    writers  direct  the   dark-coloured  unper- 

■rated  galls  to  be  selected  as  the  best. 

The  Arabs  call  them  ufi^  [ctfi],  and  say  that  the  tree,  which  is 
jt  of  the  land  of  the  Arabs,  bears  one  year  galls  and  another 
alliit  (acorns).  In  Persia  they  are  known  as  Mazu  or  Mazun  ; 
e  author  of  the  Burlian  says  they  are  used  hy  tanners, 
y.  )^^.  ^^^^"^  ^J"^  is^^^  iSi^  (*r     ^  jj)  J 

In  modern  medicine  tannic  and  gallic  acids  obtained  from 
Us  are  generally  used  in  preference  to  the  raw  material. 

The  action  of  tannin  is  chiefly  local,  and  is  due  to  its  power 
coagulating  albumen ;  it  is  therefore  a  useful  application 
len  the  skin  has  been  deprived  of  its  epidermis  by  diseases 
•h  as  intertrigo,  impetigo  and  eczema,  as  it  forms  with  the 
iidations  a  protective  coating,  and  at  the  same  time  contracts 
cells  of  the  skin. 

\"hen  applied  to  a  mucous  membrane,  it  causes  dryness,  coag- 
ition  of  mucus,  and  destroys  to  a  great  extent  the  sensibility 
the  membrane ;  on  this  account  it  is  employed  in  stomatitis, 
e-throat,  and  cough  due  to  irritation  at  the  back  of  the 
nynx,  and  also  as  an  injection  in  chronic  discharges  from 
■  genito-urinary  passages. 

Vhen  taken  into  the  stomach  in  large  doses   it  causes  irri  • 
on,  and  possibly  vomiting,  but  in  smaller  doses  it  is  often 
ful  in  ha3matemesis  and  intestinal  hcemorrhage  by  coagulating 
blood  and  thus  acting  as  a  styptic.    In  poisoning  by  the 
dloids  it  acts  as  a  chemical  antidote  by  forming  tannates 
ch  are  but  sparingly  soluble  in  the  juices  of  the  alimentary 
d;  it  is  also  used  as  an  antidote  in  poisoning  by  tartar 
■tic,  with  which  it  forms  an  insoluble  tannate.  When 
1  as  an  antidote  its  administration  should  be  followed  by  a 
gative,  as  the  tannates  of  the  alkaloids  will  be  partially' 
^solved,  if  allowed  to  remain  in  the  intestines. 
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Dr.  R.  Stockman  has  conducted  a  series  of  careful  expei 
mentswith  gallic  and  tannic  acids,  with  the  object  of  determi 
ing  the  influences  which  the  vegetable  astringents  exert  up 
the  blood-vessels  and  animal  tissues  after  absorption.    He  fii; 
that  tannic  acid  on  its  entry  into  the  stomach  forms  alkal! 
tannates  and  tannates  of  albumin.    A  part  of  it,  and  sometiu. 
the  whole,  is  converted  into  gallic  acid  in  the  stomach  a: 
intestines,  and  it  is  difficult  to  find  a  trace  of  tannic  acid  in  i 
blood,  although  it  can  be  detected  in  the  urine.    Dr.  Stocki/i 
comes  to  the  conclusion  that  tannic  acid  enters  the  circulation 
combination  with  alkalies  and  albumin,  and  is  excreted  wi 
such  rapidity  that  only  a  trace  of  its  presence  can  be  detected 
the  blood,  but  that  its  presence  in  the  genito-urinary  tracts  a: 
in  greater  quantity  in  the  intestines  can  be  readily  shown, 
does  not  appear  to  be  excreted  by  the  mucous  lining  of  the  ; 
passages.    It  was  found  that  the  urine  of  dogs,  rabbits,  'o 
human  beings,  after  the  administration  of  tannic  acid,  con  tail, 
gallic  acid  and  only  a  small  quantity  of  tannic  acid,  but  wl 
tannate  of  soda  was  administered  the  urine  contained  a  lai 
proportion  of  tannic  acid  and  but  little  gallic  acid.  TL' 
results  may  be  explained  in  the  following  manner : — When  i; 
tannic  acid  is  brought  in  contact  with  the  contents  of : 
stomach,  it  is  chiefly  converted  into  tannate  of  albumin,  onl} 
small  quantity  of  alkaline  tannate  being  formed.    The  tauE: 
of  albumin  being  very  insoluble  is  retained  for  a  long  time 
the  intestines,  until  it  is  in  a  condition  to  be  converted  i' 
gallic  acid,  in  which  form  it  is  at  length  absorbed;  on  the  oil 
hand,  the  alkaline  tannate  is  at  once  absorbed  and  passes  ofi 
the  urine.    Under  these  circumstances,  the  administration 
tannate  of  soda  naturally  gives  rise  to  the  presence  of  a  lai 
proportion  of  tannic  acid  and  a  small  proportion  of  gallic  ;> 
in  the  urine. 

Dr.  Stockman  did  not  find  pyrogallic  acid  in  the  urine,  ^ 
this  experience  is  in  opposition  to  that  of  other  expi 
mentors. 

When  gallic  acid  was  administered,  that  acid  only  was  foi- 
in  the  urine. 
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According  to  Dr.  Stockman,  tannic  acid  exerts  no  action  upon 
le  urinary  excretion,  and  gallic  acid  does  not  cause  contraction 
t  the  blood-vessels,  but  on  the  contrary  dilates  them  even 
^er  contraction  has  been  induced  by  tKe  action  of  an  alkaline 

uid.    The  neutral  gallate  of  soda,  in  which  form  gallic  acid 

culates  in  the  blood,  was  found  to  have  no  action  upon  the 

ssels. 

,  Catechu-tannic  acid  and  Rhatania- tannic  acid  gave  the  same 
suits;  tannic  acid  being  insoluble  in  a  solution  of  chloride  of 
dium  could  not  be  experimented  with  in  this  manner.  Alka- 
le  tannates  and  tannates  of  albumin  did  not  affect  the  calibre 
the  vessels.  Fikentscher  has  stated  that  tannic  acid  adminis- 
ed  hypodermically  to  frogs  stimulates  the  vaso-motar  centres 
d  increases  the  blood  pressure,  but  Dr.  Stockman  found  that 
llate  andtannate  of  soda  administered  in  this  way  to  rabbits  did 
jt  affect  the  pressure.    Pyrogallic  acid  yielded  similar  results. 

As  regards  the  therapeutic  value  of  gallic  acid  as  a  local  appli- 
"on  or  when  absorbed  into  the  blood.  Dr.  Stockman  considers 
;it  it  has  no  special  astringent  action,  but  that  it  diminishes 
\  alkalinity  of  the  blood  and  increases  its  tendency  to 
gulate :  as  a  local  application  it  is  useless.  Tannic  acid  preci- 
ates  albumin  and  forms  a  protective  layer  of  tannate,  which  is 
^ntageous  in  certain  diseased  conditions  which  we  have 
3ady  noticed.  In  its  passage  through  the  kidneys  it  is  very 
-btful  whether  it  exerts  any  therapeutic  action,  but  Ribbert 
'aiders  that  it  lessens  the  exudation  of  albumin  in  albumi- 
ia.  Tannic  acid  is  sometimes  injected  into  the  rectum  to 
troy  thread  woims,  which  it  does  by  coagulating  the  albumin 
heir  delicate  tissues. 

escription. —  Two  kinds  of  gall  are  found  upon  Oak 
)8,  hard  and  soft ;  the  former  are  the  galls  of  commerce,  and 
produced  by  a  Cynips  which  punctures  the  buds  of  the  tree 
deposits  its  egg  in  the  puncture ;  the  latter  result  from 
puncture  of  an  aphis. 

all-nuts  are  globular  or  pyriform  bodies,  studded  with 
lerous  tuberosities;  those  which  still  contain  the  insect  are 
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of  a  blackish  or  bluish -green  colour  and  heavy ;  those 
which  the  insect  has  escaped  are  of  much  lighter  colour,  geu, 
rally  j^ellowish-white,  on  one  side  a  round  hole  may  be  pereei . 
ed  ;  they  are  also  lightei"  in  weight  and  less  astringent.  W}), 
a  gall  is  cut  in  two  a  round  cavity  is  seen  in  its  centre,  whi- 
may  or  may  not  be  occupied  by  the  insect ;  in  the  latter  cae* 
passage  leads  from  the  cavity  to  the  exterior. 

Microscopic  structure. — The  contents  of  the  central  cavii 
if  present,  are  seen  to  consist  of  a  starch}^  parenchyme  destii 
to  supply  food  to  the  larva.  The  walls  of  the  cavity  arefonii 
of  stone-cells.  The  bulk  of  the  gall  consists  of  cells  arraiif.- 
in  a  radiating  manner,  many  of  them  containing  colouri. 
matter  and  tannin.  Towards  the  exterior  of  the  gall  the  ct 
contain  dark-coloured  chlorophyl;  on  the  very  surface  \ 
cells  are  small  and  thick-walled  and  form  a  kind  of  rind. 

Chemical  composition. — The  principal  constituent  of  galls 
tannin  or  tannic  acid.  The  tannin  of  different  jslants  posse? 
distinctive  characters  ;  that  obtained  from  galls  is  kno\ra 
gallo-tannic  acid.    It  is  identical  with  the  tannin  of  Ji/im  o> 

aria,  Linn.  (Sumach). 

Galls  afford  from  60  to  70  per  cent,  of  tannin,  and  ab' 

2  per  cent,  each  of  gallic  and  ellagic  acids. 

Commerce. — Galls  are  imported  from  Basra  and  the  Per? 

Gulf  ports.    Value  :  White,  Rs.  10  per  maund  of  37^  11 

Blue,  E,s.  17.    Imports  about  1,400  cwts.  yearly. 

SALICINEiE. 

SALIX  CAPREA,  Linn. 

Fig.  Eng.  Bot.,  1488;  Reichh.  FL  Germ.,  t.  577.  d 

round-leaved  Sallow,  Goats'  Sallow  (Eng.),  Marceau,  Mar^. 
{Fr.). 

Hab. — Persia,  Europe.  Cultivated  in  N.-W.  India.  ' 
bark,  leaves,  seeds,  and  flowers. 

Vernacular. — Bedmishk  (Indian  Bazars). 
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History,  Uses,  &C. — The  willow  Iria  was  well-known 
0  the  ancient  Greeks,  and  the  Greek  name  is  considered  to  be 
ognate  to  the  Sanskrit  Vitika,  the  old  German  Wida,  and  the 
ild  English  With  or  Withy.    Herodotus  (i.,1 94)  mentions  it, 
.nd  Theophrastus  (H.  P,  iii.,  13)  mentions  two  kinds,  Xcuki) 
md  fif'^aiva.    Dioscorides  (i,,12])  notices  its  astringent  pro- 
)erties,  and  the  various  medicinal  uses  to  which  the  bark, 
oaves,  seed  and  juice  were  put.    Pliny  (17,  20)  describes  the 
ultivation  of  the  willow,  and  (24,  9)  its  medicinal  properties. 
The  ancients  considered  it  to  be  very  cooling,  "  Porro  impediunt 
r  I'einittunt  coitum  folia  salicis  trita  et  epota      it  was  also 
;hought  to  occasion  sterility  in  women.    The  concrete  juice  of 
;lie  plant  mentioned  by  Greek  and  Latin  writers  is  considered 
bv  Fee  to  have  been  a  kind  of  manna. 

IbnSina,  under  the  name  of  Khilaf,  follows  Dioscorides  closely 
in  his  description  of  the  medicinal  uses  of  the  willow,  but  he 
mentions  the  use  of  the  flowers  of  S.  Ca'prea  separately  under 
the  name  of  Behramaj,  a  corruption  of  the  Persian  Behrameh. 
The  Mahometan  physicians  all  mention  the  juice  or  gum  ( (j**^  ) 
of  the  plant,  and  Haji  Zein  states  that  it  exudes  from  the  leaves. 
It  is  probably  the  substance  described  by  M.  Raby  [Union 
Pharm.,  May,  1889),  imder  the  name  of  Bidenguehine  or 
'willow  honev,"  said  to  be  derived  from  the  leaves  and 
young  branches  of  a  willow,  and  to  have  a  feebly  saccharine 
taste. 

In  Persia  8.  Cajjrea  is  known  as  Bid-i-Balkhi,  and  its  flowers 
as  Bidmishk ;  willow  bark  is  still  a  popular  febrifuge  in  that 
country.  Aitchison  mentions  the  following  species  of  Salix  as 
occurring  wild  or  cultivated  in  Persia : — S.  pycnostachya, 
Anders.,  8.  acmo'phylla,  Boiss.,  8.  babylomca.  Linn,,  S.  Daviesii, 
Boiss.,  8.  alba,  Linn.,  8.  songarica,  Anders.,  and  8.  Caprea, 
Linn. 

In  China  and  Persia  the  tree  is  considered  to  be  symbolic  of 
immortality.  8.  babylonica  is  planted  in  burial  grounds  in 
the  latter  country,  and  has  been  introduced  into  India  by  the 
Moghals  for  this  purpose  ;  among  the  Romans  it  was  sacred  to 
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Juno  Fluonia.  For  au  account  of  the  funereal  use  of  the 
willow  in  China,  the  reader  is  referred  to  Schlegel'e  Uran. 
ographie  Chinoise,  or  De  Gubernatis'  Myth,  des  Plantes,  article 
Saule. 

The  Persian  settlers  in  India  have  introduced  the  flowers 
[hidmishk)  and  the  distilled  water  {ma-el-khilaf)  of  S.  Caprea, 
both  of  which  are  used  by  the  upper  classes  of  Mahoinetans 
and  Parsees,  who  consider  them  to  be  cephalic  and  cardiacalj 
and  use  them  as  domestic  remedies  in  almost  every  kind  of 
slight  ailment. 

Rau(jhan-i-hid,  an  oil  prepared  by  boiling  two  parts  of  the 
distilled  water  with  one  of  sesamum  oil  until  the  water  has  all 
evaporated,  is  a  favorite  remedy  for  cough. 

For  a  long  series  of  years  the  willow  fell  into  disuse  in  Europe, 
but  was  again  brought  into  notice  in  1 763  by  the  Rev.  Mr. 
Stone,  who  published  a  paper  on  the  efficacy  of  the  bark  of 
8.  alba  as  a  remedy  for  agues.  The  broad-leaved  willow  bark 
{S.  Caprea)  was  subsequently  introduced  into  practice  by 
Mr.  James,  whose  observations  on  its  efficacy  were  afterwards 
confirmed  by  Mr.  White  and  Mr.  G.  Wilkinson  {Pereira,  Mat. 
Med.,  ii.,  Pt.  1,  p.  337).  Willow  bark  was  formerly  official  in  the 
London,  Edinburgh,  and  Dublin  Pharmacopoeias,  and  was  consi- 
dered no  bad  substitute  for  cinchona  in  agues,  S.  Caprea  is 
one  of  those  willows  which  yield  salicin  and  tannin,  and  is 
remarkable  for  its  large  yellow  fragrant  catkins, 

Salicin,  which  was  discovered  in  1825,  and  first  obtained  in 
a  pure  state  in  1830,  was  at  first  much  vaunted  as  an  antiphlo- 
gistic by  Riess  and  others  in  those  cases  in  which  salicylic  acid 
is  now  employed ;  it  was  also  used  as  an  antiperiodic  in  ague, 
and  is  said  to  have  been  found  efficient  in  preventing  the 
development  of  acute  coryza  and  influenza,  and  in  mitigating 
the  symptoms  of  hay  fever.  It  was  usually  administered  in 
10-grain  doses  frequently  repeated.  More  extended  experience, 
however,  led  to  the  conclusion  that  it  has  little  or  no  influence 
upon  the  temperature,  and  the  drug  gradually  fell  into  disrepute 
until  the  discovery  of  the  antiphlogistic  properties  of  salicylic 
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acid,  wlien  it  was  again  experimented  with  by  Ringer  and 
Bury,  who  showed  that  it  had  no  influence  upon  the  tempera- 
nire  of  healthy  children.  They  observed  that  under  full 
medicinal  doses  a  dusky  flush  sufiuses  the  face  on  slight 
xcitement,  while  the  expression  becomes  dull  and  heavy. 
Less  constant  symptoms  are  deafness^  noises  in  the  ears^  frontal 
boadache,  trembling  of  the  hands  and  quickened  breathing. 
Very  large  doses  occasion  severe  headache,  marked  muscular 
weakness,  tremor  and  irritabilityj  with  a  rapid  and  feeble  pulse. 

Descriptiorio — Catkins  1 — 2  inches  long,  thick,  cylin- 
drical, bright  j^ellow,  fragrant ;  bracts  oblong,  small ;  scales 
obovate,  blackish^  hairy ;  nectary  ovate,  papillary ;  stamens 
longer  than  the  scales,  with  oblong  yellow  anthers  ;  germ  ovate- 
lanceolate,  silky,  on  a  hairy  stalk ;  style  hardly  any ;  stigma 
oblong,  thickj  undivided.  Bark  purplish-brown  externally, 
minutely  downy  when  young,  internally  white ;  tough  and 
fibrous. 

Chemical  composition. — Willow  bark  has  been  shown  to  con- 
;iin  salicin,  wax^  fat,  gum_,  and  a  tannin  which  gives  with 
ferric  salts  a  blue-black  precipitate,  the  liquid  becoming  pur- 
pUsh-red  on  the  addition  of  soda.  Johanson  (1875)  has  also 
shown  the  presence  of  a  kind  of  sugar  having  a  slightly  sweet 
taste  and  reducing  alkaline  copper  solution  with  difficult}'-,  and 
of  the  glucoside  benzohelicin,  C^^H^^O^.  Salicin,  a  glucoside, 
crystallizes  in  colourless  plates  or  flat  rhombic  prisms,  but  it 
usually  occurs  in  commerce  in  white  glossy  scales  or  needles. 
Tt  remains  unaltered  in  the  air,  is  neutral  to  test-paper,  in- 
odorous, and  has  a  persistently  bitter  taste.  It  is  soluble  in  about 
•'0  parts  of  water  at  11-5°  C,  and  is  somew^hat  less  soluble  in 
Icohol.  It  dissolves  in  0'7  part  of  boiling  water  and  in 
-  parts  of  boiling  alcohol.  {United  States  P harm.)  Cold  sul- 
phuric acid  dissolves  salicin  with  a  bright  red  colour ;  after  the 
absorption  of  water  from  the  air  (but  not  after  the  addition  of 
water  or  after  being  neutralized  by  an  alkali),  the  solution 
(lepositsared  powder  {ruiilin),  which  after  washing  is  yellowish- 
•  d,  after  drying  blackish-brown,  insoluble  in  water,  alcohol, 
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and  glaciat  acetic  acid,  aud  is  coloured  violet-red  by  alkalies. 
{BracoHiiof.)  On  warming-  salicin  with  somewhat  diluted 
suljjhuric  acid  and  potassiuna  bichromate,  salici/lom  acid  or 
salkyl-uldchyd,  C^H'^O'-,  is  given  off,  recognizable  by  its 
peculiar  fragrance,  resembling  that  of  meadow-sweet  (Spirm 
uhnaria) . 

Salicin  when  digested  with  emulsin  or  saliva,  or  heated  to 
80°C.  with  dilute  sulphuric  acid,  assimilates  1  molecule  of  water, 
and  is  split  into  glucose  and  salicylic  alcohol  or  saligenin, 
C^H^O'^,  which  crystallizes  in  pearly  tables,  is  easily  soluble  in  hot 
water,  alcohol,  and  ether,  melts  at  82°0.,  and  sublimes  at  100°C. 
Saligenin  is  characterized  by  yielding  in  solution  a  deep-blue 
colour  with  ferric  chloride,  and  when  boiled  with  dilute  acids 
by  being  converted  into  a  resinous  body,  saliretin,  C'H'^O^, 
while  oxidizing  agents  convert  it  into  salic^dous  and  salicylic 
acids.  Cold  nitric  acid,  sp.  gr.  1'16,  oxidizes  salicin,  with  the 
production  of  helicin,  which  crystallizes  in  white 

needles,  and  is  by  ferments  and  dilute  acids  resolved  into  sugar 
and  salicylic  aldehyd.  If  nitric  acid  of  sp.  gr.  1-09  is  employed, 
salicin  yields  helicoidin^  C'^^H^*0'*,  which  may  be  regarded  as 
a  compound  of  salicin  and  helicin.  {National  Disjyensatory .)  For 
a  full  account  of  these  interesting  reactions,  the  reader  is  referred 
to  Watts'  Diet,  of  Chemistry,  Vol.  V.,  p.  147. 

Bidangubin  or  ''willow  honey  "  has  been  examined  by  Baby 
{Union  Pharm  ,  Melj,  1889,  p.  201).  It  afEords  about  12  per 
cent,  of  sugar,  estimated  as  glucose,  and  a  considerable  quantity 
of  a  sugar  crystallizing  in  oj)aque  hard  crj'stals  like  those  of 
sugar  of  milk.  It  melts  at  150°  to  a  transparent  Liquid,  aud 
dissolves  in  5  5  parts  of  water  at  15°  C  The  formula  is  given 
as  C^''II'*^0^\  This  sugar  evidently  possesses  considerable 
affinity  to  melezitose,  from  which  it  differs,  according  to 
M.  Raby,  in  not  being  efflorescent,  and  in  the  greater  rotatory 
power  of  the  glucose  derived  from  it  by  inversion  over  that 
obtained  from  melezitose.  The  inversion  by  means  of  dilute 
hydrochloric  acid  also  takes  place  more  rapidly.  He  therefore 
proposes  to  call  the  new  sugar  hidenguebinose. 
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EPHEDRA  VULGARIS,  Rich. 

Fig. — Reichb.  Ic.  FL  Germ.,  t.  539 ;  Bertolon.  Miscell.  xxiii., 
.  3. 

Hab. — Temperate  and  Alpine  Himalaya,  Europe,  "W.  and 
Central  Asia,  J apan. 

EPHEDRA  PACHYCLADA,  Bolss. 
Hab. — Western  Himalaya,  Afghanistan,  E.  Persia. 

Vernacular. — JS.  mlgaris — Amsania,  Butshur,  Cheva  (Punj.), 
Khanda,  Khama  [Kunmcar),  Phok  {Sutlej),  Ma-oh  [Japan). 
E.  pachydada — Hum,  Huma  [Pers.,  Bomb.). 

History,  Uses,  &C. — These   two  species   are  hardly 
lifferent ;  E.  pachyclada  is  rather  more  robust  than  E.  vulgaris  and 
nore  scabrid.    Of  the  former,  Sir  J.  D.  Hooker  remarks : — 
'  I  can  find  no  good  characters  in  the  spikes  and  flowers,  except 
he  more  or  less  margined  bracts."    A  specimen  of  the  Persian 
)lant  kindly  furnished  to  one  of  us  by  Mr.  K.  R.  Cama  of  Bom- 
)ay,  was  identified  at  Kew  as  E.  vulgaris.    Dried  branches  of  the 
luma  are  still  brought  from  Persia  to  India  for  use  in  Parsi 
eremonial,and  it  is  considered  to  have  medicinal  properties.  The 
ilaut  was  used  by  the  ancient  Arians,  and  is  probably  the  same 
-  the  Soma  of  the  Yedas.    Aitchison  (Proc.  Linn.  Soc,  x.,  77) 
tices  the  medicinal  use  of  E.  vulgaris  in  Lahoul,  and  he  and 
'  iffith  state  that  the  ashes  of  E.  pachyclada  are  used  as  a  snuff 
id  dye  in  Afghanistan.    Dr.  N.  Nagai  of  Tokio,  Japan  [Berl. 
ylin.  Wochenschr.,  1887,  706),  first  drew  attention  to  the  fact  that 
vulgaris  contains  an  alkaloid  [ephedrine)  which  possesses  the 
l  operty  of  dilating  the  pupil  of  the  eye,  and  which  may  be  used 
1  the  place  of  atropine.    T.  V.  Biektine  [Bolnitch.  Gaz.  Bot- 
1891,  No.  19,  pp.  473 — 476)  has  brought  to  notice  the  use 
f  a  decoction  of  the  stems  and  roots  of  E.  vulgaris  as  a  popular 
■'^edy  for  rheumatism  and  syphilis  in  Eussia,  and  of  the  juice 
the  berries  in  affections  of  the  respiratory  passages.  After 
III.— 47 
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admiuistering  tlie  decoction  himself  in  a  number  of  cases  < 
rheumatism,  acute  and  chronic,  he  comes  to  the  conclusion  tL; 
the  plant  is  especially  valuable  ia  acute  muscular  and  articul;, 
forms  of  the  disease :  the  pain  is  relieved,  the  pulse  becomes  le^ 
rapid  and  softer,  and  the  respiration  easier.  Within  5  or 
days  the  temperature  becomes  normal,  the  swelling  of  tl. 
joints  disappears,  and  after  about  12  days'  treatment  the  patie; 
is  cured.  In  several  cases  marked  diuresis  was  observed  befoi 
or  about  the  time  that  the  temperature  began  to  decrease  ;  tl, 
drug  was  also  observed  to  improve  the  digestion  and  promo ' 
the  action  of  the  bowels.  In  chronic  cases  the  action  of  Epli( 
dra  was  less  marked,  and  in  two  cases  of  rheumatic  sciatica  aii 
osteo-myelitis  hardly  any  effect  was  produced,  but  it  is  otx\ 
fair  to  remark  that  antipyrine,  salicylate  of  soda,  antifebrir 
salol,  &c.,  also  failed  to  afford  relief  in  these  two  cases.  TL 
decoction  used  by  Dr.  Biektine  was  made  with  3"85  grama  > 
the  drug  to  180  grams  of  water.  Kobert  has  shown  that  01' 
gram  of  ephedrine  injected  into  the  veins  of  dogs  and  ca" 
produces  violent  excitement,  general  convvilsions,  exopthalni^ 
and  mydriasis.    [JSouveaux  Bemedes,  Aug.  8th,  1891.) 

Description. — JE.  vulgaris  is  a  low-growing,  rigid,  tiiftt 
shrub,  with  usually  a  gnarled  stem  and  erect  green  braucL- 
which  are  striate  and  nearly  smooth.  Bracts  connate  to  tL 
middle,  not  margined,  eciliate,  rarely  produced  into  minu' 
linear  leaves.  Spikelets  i  to  ^  inch,  subsessile,  often  whorle^I 
fruiting  with  often  fleshy,  red,  succulent  bracts,  1  to  2  seedei 
Seeds  bi-convex  or  plano-convex. 

E.  pachyclada  has  the  same  characters,  but  is  usually  mor 
scabrid.    Sir  J.  D.  Hooker  remarks: — "I  have  many  speciraei 
from  N.-W.  India  that  I  do  not  know  whether  to  refer  ; 
vulgaris   or  paclujclada.^^    The  twigs  of  these  plants  have 
terebinthinate  and  asti'ingent  taste,  and  sections  when  magn 
fied  show  the  tissues  to  be  loaded  with  an  inspissated  red  juico 

Chemical  composition. — Dr.  N.  Wagai  {Tokio  Chem.  Societ, 
through  C/tem.  Zeit.,  1890,  p.  441)  obtained  the  alkaloi 
Ephedrine  from  the  stem  of  Ephedra  vulgaris  (Ma-oh).  I 
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composition  is  C'°H'^NO  ;  by  oxidation  the  alkaloid  is  split  into 
benzoic  acid,  monometliylamine  and  oxalic  acid.  Isoe^jhedrine 
melting-point  114°0.,  is  obtained  by  beating  epbedrine,  melting 
point  30°C.,  with  bydrocbloric  acid  in  a  closed  tube  to  180°C. 
The  constitution  of  ephedrine  is  C^H^CH^  CH  (NIICH') 
CH-OH,  and  that  of  isoephedrine  is  C^H^CH^C  (OH)  (NH 
CH^)  CH^ 

The  hydrochlorate  of  ephedrine  forms  acicular  crystals  which 
are  freely  soluble  in  water.  Mr.  J.  G.  Prebble  (1889)  found 
the  twigs  of  E.  vulgaris  to  contain  3  per  cent,  of  a  tannin, 
giving  a  whitish  precipitate  with  gelatine  and  acetate  of  lead, 
and  a  greenish  precipitate  with  acetate  of  iron. 

CONIFERS. 

JUNIPERUS  COMMUNIS,  Linn. 

Fig. — Richard.  Conif.  33,  t.  5;  Reichb.  Ic.  Fl.  Germ., 
i.  535.    Juniper  (Eng.),  Genevrier  {Fr.), 

Hab. — Western  Himalaya,  Persia.    The  fruit. 

Vernacular. — Hab-el-a'ra'r  {Ind.  Bazars). 

History,  Uses,  &C. — A'ra'r  is  a  Persian  word  ; 

lie  author  of  the  Burhan  notices  a  popular  belief  that  the 
runiper  is  the  enemy  of  the  Date  tree,  and  that  the  two  will 
lot  grow  together  in  the  same  place.  Abu  Hanifeh  states  on 
tie  authority  of  an  Arab  of  the  people  ^of  the  Sarah,  who  are 
Possessors  of  the  a'ra'r,  that  it  is  the  same  as  the  Abhal  (the 
tter  name  is  applied  in  modern  Arabic  to  the  Juniper  and 
-avine).  He  adds  that  he  knew  it  in  his  own  country,  and 
fterwards  saw  it  in  the  province  of  Kazween,  cut  for  firewood 
I'om  the  mountains,  in  the  neighbourhood  of  Ed-Deylem,  and 
hat  the  fruit  is  eaten  when  ripe.  J.  communis  is  a  native  of 
rreece,  and  must  therefore  have  been  known  to  the  ancient 
Greeks,  but  there  is  much  difficulty  in  identifying  the  two 
pecies  of  'ayKevQis  mentioned  by  Dioscorides.    The  fruit  of  some 
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species  of  Juniper  was,  however,  used  by  Hippocrates  in  certa 
disorders  of  the  womb,  and  Dioscorides  mentions  its  diurti 
properties,  its  use  in  cough  and  pectoral  affections,  and  al 
its  digestive  properties.  The  ashes  of  the  bark  were  al 
applied  locally  in  certain  skin  affections. 

Ibn  Sina  closely  follows  Dioscorides  and  gives  no  additioij 
information  concerning  the  plant.  The  several  kinds  of  Jui 
per  growing  on  the  Himalayas  do  not  appear  to  be  used  meci 
cinally  by  the  Hindus,  and  the  berries  sold  in  the  bazaars  1 
Mahometan  druggists  are  all  imported  from  the  west  t: 
Bombay. 

In  modern  medicine  Juniper  is  only  used  as  a  diuretic. 

Description. — Juniper-berries  are  nearly  globular,  abo 
^  inch  in  diameter,  dark-purplish,  and  covered  with  a  blui.^: 
gray  bloom ;  the  short  stalk  at  the  base  contains  one  or  tv 
whorls  of  the  small  scales,  and  the  apex  is  marked  by  thi 
radiating  furrows,  which  are  surrounded  by  ridges  enclosing 
triangular  space.    The  three,  or  by  abortion  one  or  two,  boi. 
seeds  are  ovate  in  shape^  triangular  above,  have  six  to  ten  lai  _ 
oil-sacs  on  their  surface,  and  are  imbedded  in  a  browni 
pulp  which  likewise  contains  oil-cells.    The  berries  have  ; 
aromatic  somewhat  balsamic  odour,  and  a  sweet,  terebinthinat 
bitterish,  and  slightly  acrid  taste. 

Chemical  composition. — Juniper-berries  were  analysed  1 
Trommsdorff  (1822),  Nicolet  (1831),  Steer  (1856),  and  Dona- 
(1873).  They  contain  from  \  to  2^  per  cent,  of  volatile  o: 
about  -30  per  cent,  of  sugar,  resins  amounting  to  10  per  cen' 
4  of  protein  compounds,  fat,  wax,  formic  and  acetic  acic 
malates,  and  junijyerin,  which  is  light-j^ellow,  slightly  soluble 
water,  freely  so  in  alcohol  and  ether,  and  with  a  golden-yell^ 
colour  in  ammonia.  E,itthausen  (1877)  obtained  from  junipc 
berries,  containing  10"77  per  cent,  of  water,  only  14'36  per  ceii 
of  sugar,  3 "77  of  ash,  and  31*60  of  cellulose. 

Oil  of  juniper- berries  is  colourless  or  pale  greenish-yello^ 
limpid,  but  on  exposure  rapidly  thickens  and  turns  yellow,  ai. 
ultimately  reddish-brown,  at  the  same  time  acquiring  an  ac 
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•oaction;  the  fresh-distilled  oil  from  old  juniper-berries  isthick- 
4i  and  light-yellow.  Its  specific  gravity  is  about  *870,  but 
aries  between  '85  and  "90;  it  begins  to  boil  at  165°  C,  or,  if 
btained  from  ripe  berries,  at  205°  0.  (Blanchet),  has  the  peculiar 
dour  of  the  berries  and  a  warm,  aromatic,  somewhat  sweetish 
lud  terebinthinate  taste,  shows  a  neutral  reaction  to  test-paper, 
urns  polarized  light  slightly  to  the  left,  and  is  slightly  soluble 
II  alcohol,  forming  with  10  or  12  parts  of  80  per  cent,  alcohol  or 
vith  2  or  3  parts  of  officinal  alcohol  a  more  or  less  turbid  solu- 
iou ;  but  it  yields  clear  mixtures  with  carbon  disulphide  in  all 
noportious.  Iodine  dissolves  slowly  in  the  limpid  oil,  but  acts 
acre  energetically  upon  the  thickened  oil,  sometimes  producing 
ulmination  ;  sulphuric  acid  colours  it  brown  and  red.  Old  oil 
)f  juniper  contains  formic  acid,  from  which  it  may  be  freed  by 
odium  carbonate  and  rectification. 

The  oil  is  a  mixture  of  hydrocarbons  of  the  general  formula 
H'^,  which  differ  in  their  boiling-point,  a  portion  boiling  at 
I82°C.    It  yields    with   hydrochloric   acid   gas   a  liquid 
umpound.    {8fille  and  Maisch. ) 

TAX  US  BACCATA,  Linn. 

Fig.— Wall.  Tent.  Fl.  Nep.,  t.  57;  Grif.  Ic.  PL  Asiat.,  376 ; 
hitl.  and  Trim.,  t.  253.    Yew  {Eng.),  If  {Fr.). 

Hab. — Temperate  Himalaya.    The  leaves. 

Vernacular. — Talispatar  {Ind.  Bazars). 

History,  Uses,  &C. — Under  the  name  of  Talisa-pattra 
r  Talipattra,  Sanskrit  medical  writers  describe  a  drug  which 
as  carminative,  expectorant,  stomachic,  tonic  and  astringent 
roperties,  and  is  useful  in  phthisis,  asthma,  bronchitis,  and 

sical  catarrh  ;  the  powdered  leaves  are  given  with  the  juice  of 
idhatoaa,  Vasica  (vasaka)  and  honey  in  cough,  asthma,  and 
hemoptysis.    A  confection  called  Talisadya  churna  is  prepared 

ith  Talispattra,  black  pepper,  long  pepper,   ginger,  bamboo- 
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manna,  cardamoms,  cinnamon,  and  sugar,  and  is  used  in  t; 
abovementioned   diseases.    The  author    of  the  Buvhuu,  t 
oldest  Persian  Dictionary,  which  contains  a  large  collection 
Pahlavi  words,  mentions  the  same  drug  under  the  name  ■ 
T^lisfar,  and  states  that  this  name  was  applied  by  the  Greeks 
the  leaf  of  the  Indian  Olive,  or,  according  to  some,  to  its  ro' 
bark.    Ibn  Sina  speaks  of  it  as  an  Indian  bark,  and  descrilr 
its  properties  in  the  same  manner  as  the  Sanskrit  writers;  1 
states  that  Galen  considers  it  to  be  possessed  of  hot  and  co. 
properties  in  equal  proportion,  but  that  others  say  it  is  hot  ai, 
dry.    Yahia  bin  Isa,  the  author  of  the  Minhaj,  considers  Talisi; 
to  be  the  leaf  of  the  Indian  Olive  ;  Ibn  Baitar  thinks  that 
is  Mace.    Haji  Zein-el-attar  identifies  it  with  the  y-aKep  of  tl 
Greeks,  and  says  it  is  the  root-bark  of  the  Indian  Olive,  a  ba; 
thicker  than  China  cinnamon  and  harder  and  of  a  darker  colon: 
very   astringent  and  slightly  aromatic.    The  author  of  tl. 
Makhzan-el-Adwiya    mentions  the  drug  in  two  places,  an 
identifies  it  incorrectly  with  the  Zaniab  of  the  Arabs ;  he  al- 
appears  to  confound  it  with  Hydrocotyle  asiatica.    Speaking  oi 
Zarnab,  he  says,  "it  is  also  called  Rijl-el-jardd  (locust's  foot).  I. 
Hindi  it  is  brahmi,  bar ainbhi  a,nd  sapni,  and  one  kind  of  it  is  calico 
Manduparni  and  harahmi,  and  the  plant  is  called  Talis,  and  tli' 
leaves,  which  are  the  same  as  Zarnab,  are  called  Taliapatr.  I 
is  a  plant  with  leaves  broader  than  those  of  Satar-i-bari,  of  . 
yellowish  colour,  and  scented  like  a  citron ;  the  flower  is  yellow 
and  the  plant  is  less  than  a  cubit  in  height^  with  a  quadrangulai 
hollow  stem ;  it  has  a  pungent  taste,  and  retains  its  propertie 
four  years.    It  grows  in  the  hills  of  Fars,  and  is  called  Sai'v-i- 
Turkistani ;  it  is  also  found  in  Hindxistan  and  Bengal.  *  *  ♦  * 
It  is  bot  and  dry  in  the  second  degree,  and  has  stimulant 
astringent,  stomachic,  pectoral  and  digestive  properties  similai 
to  cinnamon;  the  fresh  juice  is  intoxicating;  mixed  with  oil  ol 
roses  or  violets  and  introduced  into  the  ear  it  cures  cold  headache 
Substitutes,  double  the  quantity  of  cinnamon,  cubebs,  cassia,  or 
cardamoms.****"  Again,  speaking  of  Tdlisfar*    an  article 

*  Under  this  name  Royle  obtained  the  leaves  of  Rhododendron  lepidoturn 
which  are  highly  aromatic.    {Antiq.  oj  Hind.  Med.,  p.  91.) 
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'escribed  as  one  concerning  the  identity  of  which  there  is  much 
lilference  of  opinion,  the  author  of  the  Makhzan  says,  "perhaps 
t  is  the  same  as  Zarnab,  which  is  called  Talis  in  Hindi,  and 
liich  is  the  narrow  leaf  of  a  tree  of  a  dusty  colour,  externally  and 
dernally  ijellow."  If  we  turn  to  the  older  Arabian  writers,  we 
iudthat  we  hcwe  no  reason  to  identify  Zarnab  with  Talisapattra ; 
hey  say  that  it  is  a  certain  perfume  or  certain  sweet- smelling 
ree  [Kamus),  or  a  species  of  sweet-smelling  plant  [Sihah)  ;  it 
•onsists  of  slender  round  twigs,  between  the  thickness  of  large 
leedles  and  of  writing  reeds,  black  inclining  to  yellowness,  not 
laving  much  taste  or  odour,  what  odour  it  has,  being  of  a 
vagrant  kind  like  citron.  (Ibfi  titna,  Book  II.)  According  to 
he  Turkish  Kamus,  it  is  the  leaf  of  a  sweet-smelling  plant 
nilled  ^^j^O'i^j  (locust's  foot).  Sprpngel  thought  it  was 
"ialix,  JEyyptiaca.  (Confer.  Sist.  ret.  herh.,  T.  II.,  p.  270.) 
'arnab  is  of  the  measure  JJ-*»  and  is  a  genuine  Arabic  word. 
V  rajiz  says — 

Owith  my  father  thou  shouldst  be  ransomed,  and  thy.  mouth, 
liat  is  cool  and  sweet,  as  though  Zarnab  were  sprinkled  upon 
t."  {Sihah.) 

In  the  tradition  of  Umm  Zara,  where  it  is  said 
^'ijj  I J        I        jj^W  I  "  the  feel  is  the  feel  of  a  hare, 

id  the  odour  is  the  odour  of  Zarnab,"  Ibn  el  Athfr,  author  of 
he  Nihayeh,  says  that  it  signifies  saffron  [Madd-el-kamus) . 
iuslie  (ii.,  407)  considers  Talispatar  to  be  the  leaves  and  twigs 
i;  Flacourtia  cata2:)hracta,'Roxb.    Dr.  IT.  C.  Dutt,  in  his  Hindu 
lateria  Medica,  states  that  the  Talispatar  of  the  Calcutta  shops 
ousists  of  the  leaves  and  twigs  of  Abies  Webbiana,  Lindl.* 
*r.  Moidln  Sheriff  gives  the  name  of  Talishapatri  to  the 
aves  of    Ginnamomum    Tamala,   Nees.     It  would  appear, 
herefore,    that  it  is    uncertain  at  the  present  time  what 
le  Talisapattra  of  Sanskrit  writers  is,  and  that  in  different 
arts  of  the  country  various  drugs  are  used  as  substitutes 
or  it. 


Webb's  or  purple-coned  fir. 
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All  the  samples  of  the  drug  which  we  have  obtained  fr, 
Bengal,  Northern,  Western  and  Southern  India  have  consiv 
of  the  leafy  twigs  of  the  yew  chopped  in  lengths  of  from  ( 
to  two  inches. 

The  yew  was  known  to  the  Greeks  and  Romans  as  a  poisoiK 
plant.*    Modern  enquiry  has  shown  that  the  leaves  and  se, 
are  poisonous,  but  not  the  red  pulp  surrounding  the  latt. 
The  leaves  have,  however,  been   recommended  in  doses 
from  1  to  5  grains  in  epilepsy  and  other  spasmodic  affectio 
As  an  abortive  they  have  been  often  administered,  and  h;. 
generally  proved  fatal  to  the  woman,  without  causing  the  exp 
sion  of  the  foetus.    Moderate  doses  given  to  animals  occasi 
hurried  breathing  and  palpitation  of  the  heart,  followed 
recovery,  and  larger  doses  produce  a  similar  effect  followed 
death  from  syncope.    Very  large  doses  appear  to  produce  de; 
by  syncope  without  pain  or  spasm.    According  to  Borchf 
(1876)  experiments,  taxine  reduces  the  pulse  and  respiratii 
and  causes  convulsions,   with   fatal  asphyxia.  (Huseraau: 
After  death  the  evidences  of   gastro-intestinal  inflammati 
have  generally  been  slight,  the  heart  was  usually  empty,  1 
kidneys  strongly  congested,  and  the  blood  less  coagulated  th 
usual.    The  effects  j)i'oduced  upon  man  by  poisonous  doses 
yew  resemble  those  above  mentioned  as  occurring  in  anima. 
after  large  doses  the  nervous  irritation,  exhaustion  and  gast: 
disturbance   may  be   very   trifling,    the  patient  dying  1 
syncope. 

Description. — The  drug  consists  of  the  small  brancl. 
of  the  tree  with  their  linear-lanceolate,  narrow,  rigid  veiult 
leaves  cut  up  into  short  length  (1  to  2  inches).  The  in- 
flowers  are  to  be  found  upon  some  of  the  sprigs,  and  resenil 
those  of  the  common  yew.  The  wood  of  the  larger  stems 
that  of  a  yew,  and  not  of  a  pine. 

Chemical  composition. — Statements  have  been  made  at  difit 
ent  times  as  to  the  presence  in  the  leaves  and  fruit  of  the  Y 
{Taxus  haccata)  of  an  alkaloidal  principle.    In  1876  {Pnar 

*  To^or  and  cr/xiXa^.  Dios.  4,  80;  Plin.  16,  20. 
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hum.,  [3],  vii.,  894),  Marine  described  a  crystalline  alkaloid 
lafc  he  had  separated  from  the  leaves  and  fruit,  which  ho 
ed  "■tm-ine,"  and  spoke  of  as  being  poisonous.    It  was 
tained  by  treating  an  ethereal  extract  of  the  leaves  and 
uit  with  water  acidulated  with  sulphuric  acid  and  precipitat- 
g  this  solution  with  ammonia.    Messrs.  Hilger  and  Brande 
•port  [Berichte,  xxiii.,  464)  that,  working  on  the  leaves  in  the 
way,  they  have  separated  an  alkaloid,  which  they  failed 
5  crystallize.    This  taxine  melted  at  82°  C,  and  when  heated 
a  glass  tube  gave  o&  white  fumes  that  condensed  on  the 
der  parts  of  the  tube  to  oil-like  drops  that  solidified  on 
'  lipg,  at  the  same  time  a  characteristic  aromatic  odour  was 
Dived.    It  dissolved  in  water  in  traces  only,  freely  in  alcohol 
d  ether,  with  more  difficulty  in  chloroform,  and  was  insoluble 
benzol.    It  was  coloured  intense  purple-red  by  concentrated 
phuric  acid  and  intense  red-violet  by  Frohde's  reagent,  and 
ve  yellowish   precipitates   with   the    ordinary  alkaloidal 
gents,   aud  white  precipitates,  insoluble  in  excess,  with 
i  fixed  alkalies  and  ammonia.     The   salts  of  taxine  are 
tly  readily  soluble  in  water,  but  only  the  hydrochloride 
(S  obtained  well  crystallized,  and  this  by  passing  a  current 
ihydrochloric  acid  gas  into  a  solution  of  the  alkaloid  in 
ydrous  ether.    Analysis  of  taxine  gave  results  correspoud- 
,  with  the  formula     "H^'^O'^N,  and  its  behaviour  with  ethyl 
ide  indicated  that  it  is  a  nitrile  base.    The  authors  do  not 
m  to  have  occupied  themselves  with  the  physiological  action 
yaxine.    [Pharm.  Journ.,  Mar.  29,  1890.) 
^oidcology. — No  cases  of  poisoning  by  this  plant  have  been 
rded  in  India,  but  considering  its  common  use  as  a  drug 
ughout  the  country,  we  cannot  help  suspecting  that  such 
dents  must  have  happened,  especially  as  the  native  doctors 
ot  appear  to  be  aware  of  its  poisonous  properties.  Several 
iJs  of  poisoning  by  yew  have  occurred  in  England,  most  of 
ch  have  ended  fatally.    The  prominent  symptoms  were 
iting  followed  by  narcotism,  with,  in  some  cases,  convulsions 
»  dilated  pupils,    respiration    slowed;    death    usually  by 
yxia,  due  to  paralysis  of  the  respiratory  muscles, 
I1I.-48 
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PINUS  LONGIFOLIA,  Roxb. 

Fig. — Royle  III.,  t.  85,  /  1 ;  Griff',  Ic.  PI.  Adal.,  It.  36' 
370. 

Hab, — Outer  Himalayan  Ranges.    The  turpentine. 

Vernacular. — Saral,  Chir  {Hind.).  The  turpentine,  Gand;. 
biro j a  {Tnd.  Bazars). 

History,  Uses,  &C. — The  wood,  in    Sanskrit  Saral 
and  the  turpentine  Sarala-drava,  are  mentioned  as  medicin 
in  Sanskrit  works;  plasters,  ointments,  and  pastiles  for  furL 
gations  are  directed  to  be  made  from  the  turpentine.   The  latit 
under  the  name  of  Ganda-biroja,  or,  more  correctly,  Gaudti; 
birozah,  is  found  in  all  the  Indian  bazars,  and  appears  to  have 
the  properties  of  ordinary  turpentine,  though  differing  from  . 
in  odour.    It  is  chiefly  used  as  a  pectoral  plaster  like  the  pit- 
plaster  of  Europe,  but  it  has  also  a  reputation  in  veterinai 
practice  as  a  remedy  for  mange.    The  Vaids  obtain  from  it  1 
distillation  without  water  a  limpid  sherry- coloured  oil  harii 
the  peculiar  odour  of  the  dnig,  which  they  call  Klianno  oil : 
the  Deccan;  it  is  in  much  repute  as  a  remedy  for  gleet 
long-standing  gonorrhoea. 

Collection. — The  Chir  Pine,  which  is  a  large  tree  of  Afgha: 
istan  and  the  North-West  Himalayas,  is  the  chief  somce 
this  turpentine.    Atkinson,   who  describes  its  collection  : 
Gurhwal  and  Kumaon,  says  that  it  is  there  called  Birja 
Lisha  or  Laasa*  and  that  there  are  two  kinds  collected,  ti- 
the  natural  exudation  and  Rnk//ar-birja,f  which  is  obtained  ■ 
making  incisions  in  the  sap-wood.    The  yield  of  a  tree  th 
treated  is  said  to  be  from  10  to  20  lbs.  the  first  year,  and  abo 
one-third  the  quantity  the  second  year,  after  which  the  ti 
either  dies  or  is  blown  down.    {Atkinson,  Brandis.) 

*  Fyrnr  l^sS ;  IWit.  laslia  ;  any  viscous  exudation  of  plants, 
t  ^ia^F5',  ^r®r,  or  ^^ar       enclosure,  house.  clmnibtT.    An  allusion 
the  small  chamber  cut  in  the  tree  to  receive  the  turpentine. 
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Description. — Gandah-birozah  is  a  dirty-wh.ite  opaque- 
ubstauce,  of  soft  and  sticky  consistence,  having  a  strong  and 
,>ciiliar  odour,  more  aromatic  than  that  of  common  turpentine  ;• 
le  leaves  of  some  tree,  which  have  evidently  been  used  in 

llectiug  the  tui'pentine,  are  usually  found  mixed  with  it  in 
lusiderable  quantity. 

Chemical  composition. — 56  lbs.  of  the  crude  drug  distilled 
irh  water  yielded  8  lbs.  of  a  colourless  limpid  oil,  having  the 
jo'iliar  odour  of  Gandah-birozah.  The  resin  remaining  in  the 
ill  was  af  a  dull  brown  colour ;  after  straining  to  remove 
iipurities  it  was  stirred  with  a  small  quantity  of  boiling  water 
atil  hard,  and  afforded  a  very  fair  substitute  for  Burgundy 
itch,  weighing  43  lbs. 

The  oil,  according  to  Lyon,  has  a  specific  gravity  of  '875.  at 
F. ;  it  commences  to  boil  at  about  310°  F.,  and  is  dexfcro- 
)Tatory. 

Pinus  Khasyana,  the  Khasya  Pine  of  Assam,  yields  a 
le  quality  of  turpentine.  A  full-grown  tree  gives  as  much  as 
-  lbs.  of  crude  resin  a  year..  The  oil  is-  very  pure,  and  Dr. 
irLstrong  in  1881,.  reported  that  it  had  the  greatest  amount 
action  on  polarized  light  of  any  coniferous  oil  of  turpentin.e 
had  examined. 

Pinus  Gerardiana,  Wall..  Lamb..  Fin.  Ed.  3^  t.  79; 

'ijlc  III.  353,  t.  85,  /.  2;  C leghorn  Pines  of  N.rW.  HimaL,  t.  4,. 
lative  of  Afghanistan  and  Persia^  yields  the  pine-nuts  which 
sold  in  the  Indian  btizars  under  the  name  of  Chilghozeh,  and 
described  in  Mohometan  medical  works  under  the  Arabic- 
lie  of  Hah-el- sanawhar-el-Mbdr .  In  Persia  the  tree  is  called 
;  ((^ and  in  Afghanistan  Cliil  and  Zan-ghozeh.  Aitchison 
f'tes  on  FrocL  of  W..  Afglumistan  and  N.-E.  Persia,  ^.  152). 
tea  that  the  seeds  are  one  af  the  great  trade  products- 
lorted  from  the  district  of  Kost  and  the  Kuram  Valley  to* 
^ia ;  they  have  stimulating  properties,  and  are  considered 
f ul  in  chronic  rheumatic  affections,  and  as  an  aphrodisiac-., 
'y  are  usually  administered  pounded  with  honey,,  in  the  forua 
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of   a   confection ;  tliey    are   of  a  ])rown  colour,  about 
inch  in  length,  and  have  an  oleaginous  and  terebiuthin;; 
flavour. 

Churchy  "  Food  Grains  of  India,"  found  the  percenta 
composition  of  the  seeds  to  be  "Water  8*7,  Albuminoids  13 
Starch  22-5,  Oil  51-3,  Fibre  0-9,  and  Ash  3-0. 

CEDRUS  LI  BAN  I,  Barrel  var.  Beodara. 

Fig. — Hook.f.  Nat.  Hist.  Rev.  ii.,  t.  1-3;  Forles,  Pin 
Woh.,  t..  48,  49;  Griff,  le.  PL  Asiat.,  t.  364. 

Hab. — N.-W.  Himalaj^a.    The  wood. 
Vernacular. — Deoddr-ki-lakri  {IncL  Bazars). 

History,  Uses,  &C. — This  tree,  in  Sanskrit  Devadai 
Suradaru,  Suradruma  "tree  of  the  gods,"  j'ields  the  Bhadi 
kashtha  " auspicious  wood,"  Sneha-viddha  "impregnated  w: 
oil,"  which  is  used  as  a  carminative,  diaphoretic,  and  diuretic  : 
the  Hindu  physicians  in  fever,  flatulence,  inflammation,  drop- 
urinary  diseases,  &c.  It  is  chiefly  used  in  combination  wi 
other  medicines,  as  in  the  following  diuretic  mixture :  — Take 
Devadaru  wood,  root  of  Moringa  pterygosperma  (Sigru),  a: 
Achyrantes  aspera  (Apamarga),  one  drachm  each  and  reduce  t 
paste  with  cow's  urine.  To  be  given  in  ascites.  (Chakradatt: 
The  wood  is  also  ground  to  a  paste  with  water  and  applied  to  t 
temples  to  relieve  headache.  A  tar  {Kilan-ka-tel)  made 
destructive  distillation  of  the  wood  is  a  favourite  remedy  i 
skin  diseases  in  Northern  India;  it  is  given  internally  in  df- 
of  about  one  drachm,  and  also  applied  localh^  From  t 
Sanskrit  name  D-evadaru  of  this  wood,  it  must  not  be  confound 
with  the  wood  of  Erythroxylon  monoyynum,  known  in  TaniiJ 
Dftvadarum,  and  which,  on  account  of  its  odour,  is  called  "  Bastn 
Sandal."  G.  1  ihani  is  the  Deoddr  of  Ibn  Sina,  wbo  states  ll 
it  is  called  Saniibar-el-Mndi,  and  is  useful  in  rheumatism,  pii 
palsy,  epilepsy,  gravel  in  the  kidneys  or  bladder  and  prolaj- 
am.     Haji   Zein-el-Attar   states   that   its  juice   is  used 
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Harnin  (Afghanistan)  to  tan  leather  (he  doubtless  alludes  to  the 
tar  which  is  used  in  the  Punjab  to  dress  the  inflated  skins  used 
for  crossing  rivers). 

Description. — The  wood  sold  in  the  bazars  is  of  a  light 
vellowish-browu  colour,  very  heavy,  and  in  thin  sections  trans- 
lucent, owing  to  the  large  proportion  of  turpentine  contained  in 
it,    It  has  an  agreeable  terebinthinate  odour. 

Preparation  of  the  tar. — First,  an  earthen  vessel  {ghara),  with 
a  wide  mouth,  and  capable  of  containing  about  4  seers,  is  sunk 
in  the  ground.  Next,  a  lai'ge  ghara  of  about  32  seers^  capacity 
i*?  taken,  and  three  small  holes  are  drilled  in  its  underside  j 
it  is  then  filled  with  scraps  of  the  wood,  and  over  its  mouth 
auother  smaller  jar  is  placed,  and  kept  there  by  a  luting  of 
clay;  and  then  both  the  jars  are  smeared  over  with  a  coating 
jf  clay.  These  two  jars  thus  stuck  together  are  next  set  on  the 
mouth  of  the  receiver  sunk  into  the  ground,  and  the  joint  is 
made  tight  by  clay.  Firewood  is  now  heaped  round  the 
apparatus  and  lighted,  and  kept  burning  from  four  to  eight 
hours.  The  jars  are  then  separated  and  the  tar  removed. 
One  seer  (2  pounds)  of  wood  yields  about  2' 6  chittaks  (5|- 
')imces)  of  tar.    {Baden- Poivelly  Punjab  Prod.) 

Chemical  composition. — An  alcoholic  extract  of  the  wood  was 
pontaneously  evaporated  to  dryness  by  exj^osure  to  air,  and  the 
extract  agitated  with  petroleum  ether,  and  the  insoluble  residue 
'reated  with  caustic  soda  and  agitated  with  ether. 

The  petroleum  ether  extract  on  spontaneous  evaporation  left 
'I  transparent,  pale  yellow  varnish-like  residue,  with  a  very 
fragrant  tei-ebinthinate  odour,  which  became  hard  on  exposure 
in  thin  layers,  but  preserved  a  perfect  transparency.  This 
extract  was  treated  with  aqueous  caustic  potash  and  agitated 
with  ether.  The  mixture  after  standing  separated  into  three 
layers.  The  lowest  stratum  was  of  a  reddish  yellow  colour,  the 
middle  darker  in  colour,  and  the  small  amount  which  floated 
above  the  ether  of  a  bright  light  yellow  tint.  The  ethereal 
iayer  on  spontaneous  evaporation,  left  a  satiny  mass  of  fragrant 
"dour,  which,  on  microscopic  examination,  consisted  of  interlaced 
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needles  and  narrow  plates.  On  ignition  aji  alkaline  ash 
was  left.  In  sulphuric  acid  it  dissolved  with  a  yellow  coloui- 
no  change  being-  induced  by  the  addition  of  nitric  acid  to  tb( 
solution  or  hydrochloric  acid  and  phenol.  In  order  to  obtaii 
this  resin  acid  in  a  free  state,  an  ethereal  solution  of  the  potasl. 
salt  was  agitated  with  dilute  sulphuric  acid.  On  spontaneous 
evaporation  of  the  ether,  the  acid  was  left  as  a  transparent 
varnish. 

The  middle  layer  mentioned  above  appeared  to  consist  of  a 
concentrated  solution  of  the  potash  salt  of  the  resin  acid ;  th( 
potash  salt  not  being  very  readily  soluble  in  ether,  Thc- 
aqueous  stratum  was  treated  with  sulphuric  acid  and  agitated 
with  ether,  the  ethereal  extract  was  yellow,  and  had  a  sHght 
odour  not  unlike  that  of  valeric  acid. 

That  poi-tion  of  the  original  alcoholic  extract  insoluble  in 
petroleum  ether,  was  now  agitated  with  ether  and  aqueous 
potash.  The  ether  left  on  spontaneous  evaporation  a  trauspareu; 
yellow  extract,  insoluble  in  water ;  soluble  in  alcohol  witli 
neutral  reaction,  and  possessing  a  marked  bitter  taste.  Sulphuric 
acid  coloured  the  extract  a  bistre -red.  The  potash  solution  was 
mixed  with  sulphuric  acid  and  agitated  with  ether ;  dui-ing 
agitation  dark  reddish  flocks  separated,  which  were  insoluble  iu 
ether  even  after  prolonged  agitation.  The  ethereal  solution 
left  a  yellow  transparent  residue.  In  alcohol  the  extract  was 
soluble  with  bitter  taste  and  acid  reaction.  In  concentrated 
sulphuric  acid  it  dissolved  with  a  dark -red  colour,  the  addition 
of  concentrated  hydrochloric  acid  afforded  a  colour  of  crushed 
strawberries,  which  became  of  a  reddish  violet  on  the  addition 
of  phenol.  In  aqueous  potash  the  extract  dissolved  with  a  bright 
yellow  coloration.  Ferric  chloride  added  to  an  alcoholic  solu- 
tion gave  a  dirty  brown  coloration.  The  flocks  insoluble  iu 
ether  were  of  a  reddish- brown  colour,  brittle  when  dry,  without 
bitterness  in  an  alcoholic  solution,  acid  in  reaction,  and  affording 
similar  reactions  with  sulphuric  and  hj^drochloric  acids  and 
phenol,  and  ferric  chloride  and  caustic  potash,  to  the  resin 
soluble  in  ether. 
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CYCAS  CIRCINALIS,  Linn. 

Pig, — Richard,  Coni/:,  t.  24—26;  BoL  Mag,^  t.  2826  and 
2827;  Rheede,  HorL  Mai.  Hi.,  9,  t.  13 — 21. 

Hab. — Malabar  Coast,  Dry  Hills  in  W.  Madras.  Male 
bracts  and  flour. 

Vernacular. — Jungli-madan-mast-ka-pliul  {Hind.),  Madana- 
kama-pu,  Kamappu,  Chanang  kay  {Tarn.),  Rinbadam,  Todda- 
pana  Eentha  kay  {Mai.),  Malabari-supari  (Mar.). 

History,  Uses,  &C. — The  male  bracts  of  this  tree  are 
used  in  Southern  India  as  a  narcotic,  and  are  considered  to  be 
similar  in  medicinal  action  to  the  flowers  of  Stereospermum  sua- 
veoleiis.    Both  drugs  are  termed  Madana-kania-pu  or  flowers  of 
Kama,  and  are  said  to  contain  a  property  that  intoxicates 
insects  that  rest  upon  them.    The  bracts  are  powdered  up  with 
other  substances  and  made  into  a  confection  as  an  aphrodisiac. 
Flour  is  made  from  this  tree  both  from  the  stem  and  the  nuts. 
In  Malabar  the  nuts  are  collected  and  dried  for  a  month  in  the 
ua,  beaten  in  a  mortar,  and  the  kernels  form  a  flour  which 
is  called  Indum  Podi.    It  is  reckoned  siiperior  to  the  flour  of 
Caryota,  but  inferior  to  rice,  and  is  only  eaten  by  the  hill-tribes, 
and  by  the  poorer  classes,  who,  from  J uly  to  September,  when 
lice  is  scarce,  are  in  danger  of  perishing.    It  has  often  been 
'  onfounded  with  true    sago.    Rheede  states   that  the  fruit 
ucaring  cone  reduced  to  a  poultice  and  applied  to  the  loins 
removes  nephritic  pains. 

Description. — The  bracts  as  sold  in  the  bazar  are  of  the 
•^hape  of  a  spear  head,  two  inches  long  by  half  an  inch  broad, 

lothed  at  the  back  with  much  fulvous  down.  A  subulate 
iiicurved  point  rises  from  the  exterior  upper  angle  of  each  of 
the  scales.  When  the  strobile  first  aj^pears,  they  are  closely 
pressed  together  like  the  germs  in  the  pineapple,  but  as  it 

i-'ngthens  by  age,  they  become  detached  from  each  other, 
•'ilaments  none;  the  anthers  entirely  covering  the  under  surface 
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of  the  scales,  one-celled,  two-valved,  opening  round  the  apex 
on  discharging  the  pollen.  The  stai-ch  of  the  pith  resembles 
that  of  sago  under  the  microscope. 

Chemical  composition. — The  bracts  or  scales  contain,  in  a 
dried  state,  much  albuminous  and  mucilaginous  matter  solubl- 
in  water,  but  no  alkaloid  or  other  principle  that  would  accouL' 
for  its  rejDuted  narcotic  action. 

ORCHIDEiE. 

ORCHIS  LATIFOLIA,  iwm. 

Fig.  — M.  Br.  924;  Engl.  Bat.  33.,  t.  2308;  Reichb.  Fl. 
Germ.,  xiii.,  t.  50.    Marsh  Palmate  Orchis  {Eng.). 

Hab. — Persia,  Afghanistan,  Nej)al,  Cashmere,  and  Europe 

ORCHIS  LAXIFLORA,  Lam. 
Pig. — ?  Boiss,  Fl.  Orient,  v.,  p.  71. 

Hab. — Persia  and  Afghanistan.    The  tubers. 

Vernacular. — Salab-raisri,  Salap-misri  [Hind.],  Shala-mishir 
[Tarn.),  Sdla-misiri  {Tel.),  Sala-mishri  {Mai.),  Chale-michhi 
(Beng.),  Salama-misri  {Mar.,  Guz.). 

History,  Uses,  &C. — Theophrastus  (P.  H.  ix.,  ]9),an 
Dioscorides  (iii.,  132,  133,  134,  135),  mention  several  tuberou 
roots  which  were  used  by  the  Greeks  under  the  names  of  Orcbi 
or  Serapias  and  Satyrion.  It  is  not  known  exactly  what  all 
these  were,  but  it  is  certain  that  some  of  them  were  the  tube; 
of  different  species  of  Orchis.  Op^t?  is  described  by  the  ancieni 
as  having  a  twofold  root,  formed  of  tuberosities  which  reseuib! 
the  testes  in  appearance.  The  larger  of  these  tuberosities,  oi 
as  some  say,  the  harder  of  the  two,  taken  in  water,  was  tbougli 
to  be  provocative  of  lust;  while  the  smaller,  or,  according  t 
some,  the  softer  one,  taken  in  goat's  milk,  was  considered  to  b 
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utaplirodisiac.  The  tubers  were  also  used  as  a  remedy  for 
Icerations  of  the  mouth  and  pituitous  discharges  from  the 
'lest,  and  were  taken  in  wine  as  an  astringent. 

Mahometan  physicians  describe  Orchis  tubers  under  the  name 
F  Khusyu-nth-thalab  (or  salab),  "foxes'  testicles/'  and  state  that 
le  odour  of  them,  when  fresh,  resembles  that  of  semen  hominis, 
•id  that  they  have  an  aphrodisiac  effect  if  clasped  in  the  hand, 
he  dried  tubers  have  a  great  reputation  in  the  East  as  a  nervine 
iiic  and  restorative,  and  are  much  prescribed  in  paralytic 
fections.  It  was  formerly  supposed  that  Oriental  Salop  was 
)taiued  from  certain  species  of  Eulophia,  but  the  tubers  of 
lese  plants  have  no  resemblance  to  the  commercial  article,  and 
.itchison  has  now  established  the  fact  that  the  two  plants 

:  laced  at  the  head  of  this  article  yield  the  bulk  of  the  Persian 
!ep.    Eulophia  campestris,  Wall.,  is,  however,  used  locally  in 

Vorthern  India  as  a  substitute  for  salep. 

In  Southern  India  the  tubers  of  several  species  of  Habenaria 
ind  Orchis  are  collected  by  people  in  the  hilly  districts  and 

Id  locally  as  salep,  but  they  are  usually  small  and  variable 
ii  appearance. 

Salep  is  now  regarded  in  Europe  as  very  nutritious ;  it  tends 

0  confine  the  bowels,  and  is,  therefore,  a  useful  article  of  diet 
or  those  who  suffer  from  diarrhosa. 

The  mucilage  is  prepared  by  first  macerating  powdered  salep 

1  cold  water,  and  gradually  adding  boiling  water,  with  stirrings 
1  the. proportion  of  5  grains  of  salep  to  the  ounce.  Instead 
f  water,  milk  or  some  animal  broth  may  be  used.  Salep 
ieUy  may  be  made  as  follows  :  Rub  60  grains  of  powdered 
klep  with  water  in  a  mortar  until  it  has  swollen  to  four  times 

-8  original  bulk ;  then  add  gradually,  and  with  constant 
prring,  16  ounces  of  boiling  water,  and  boil  down  to  8  ounces. 
V  Ainslie  states  that  salep  has  the  property  of  depriving  salt- 
pter  of  its  salt  taste. 

P  I^eSGription. — Oriental  salep  is  of  two  kinds,  palmate 
pid  ovoid ;  the  former,  which  was  once  known  in  Europe  as 
tow;  pcdmce  OhrUti,  is  very  highly  esteemed  by  the  Persians, 
I    - 111.--49 
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especially  if  of  large  size.    The  ovoid  tubers  are  from  1  to 
inches  in  length,  and,  if  of  good  quality,  have  a  creamy  whiti 
colour,  or  are  somewhat  translucent  and  of  a  horny  texturf 
They  have  hardly  any  odour  and  an  insipid  mucilaginous  taste. 
The  tubers  should  be  plump  and  not  wrinkled.    When  magni- 
fied, the  bulk  of  the  tuber  is  seen  to  consist  of  a  parenchvmc 
the  cells  of  which  contain  either  mucilage,  or  starch  altered  b\ 
heat ;  it  is  traversed  by  small  fibre- vascular  bundles. 

Chemical  comjjosition. — The  most  important  constituent  cJ 
salep  is  a  sort  of  mucilage,  the  proportion  of  which,  according  t' 
Dragendorff  (1865),  amounts  to  48  per  cent. ;  but  it  is,  doubtles? 
subject  to  great  variation.  Salep  yields  this  mucilage  to  cole 
water,  forming  a  solution  which  is  turned  blue  by  iodine,  anc 
mixes  clearly  with  neutral  acetate  of  lead  like  gum  arable.  Oi 
addition  of  ammonia,  an  abundant  precipitate  is  formed.  Muci 
lage  of  salep  precipitated  by  alcohol  and  then  dried,  is  coloured 
violet  or  blue,  if  moistened  with  a  solution  of  iodine  in  iodidi 
of  potassium.  The  dry  mucilage  is  readily  soluble  in  ammo: 
niacal  solution  of  oxide  of  copper  ;  when  boiled  with  nitric  acid' 
oxalic,  but  not  mucic,  acid  is  produced.  In  these  two  re'spectsi 
the  mucilage  of  salep  agrees  with  cellulose,  rather  than  witli 
gum  arable.  In  the  large  cells  in  which  it  is  contained,  it  Aoe\ 
not  exhibit  any  stratification,  so  that  its  formation  does  noj 
appear  due  to  a  metamorphosis  of  the  cell- wall  itself.  Mucilag| 
of  salep  contains  some  nitrogen  and  inorganic  matter,  of  which  i 
is  with  difiiculty  deprived  by  repeated  precipitation  hj  alcoho]| 

It  is  to  the  mucilage  just  described  that  salep  chiefly  owdt 
its  power  of  forming  with  even  40  parts  of  water  a  thick  jell} 
which  becomes  still  thicker  on  addition  of  magnesia  or  boraj 
The  starch,  however,  assists  in  the  formation  of  this  jelly;  y< 
its  amount  is  very  small,  or  even  nil  in  the  tuber  bearing  th 
flowering  stem,  whereas  the  young  lateral  tuber  abounds  in  i 
The  starch  so  deposited  is  evidently  consumed  in  the  subseq"'  ■ 
period  of  vegetation,  thus  explaining  the  fact  that  tubers 
found  the  decoction  of  which  is  not  rendered  blue  by  iodi;  < 
Salep  contains  also  sugar  and  albumin,  and,  when  fresh,  a  tr.: 
of  volatile  oil.    Dried  at  110°  C,  it  yields  2  per  cent,  of 
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atasisting  chiefly  of  phosphates  and  chlorides  of  potassium  and 
jalciiun.    (P/iannacoffraphia.)  Gans  and   Tollens  have  tested 
[lie  oxidation  products,  and  in  Annales,  249,  245  ( J.  Chem,  8oc., 
I  May  1889),  they  report  :  "  On  oxidation  salep  yields  saccharic 
I  acid,  hut  no  mucic  acid.    No  furfuraldehyde  is  obtained  by 
I  distilHug  salep  syrup  with  dilute  acids.    "With  phenylhydrazine 
\  ■  and  sodium  acetate  it  forms  a  precipitate  which  can  be  sepa- 
[  rated  by  crystallization  from  the  phenylhydrazine  compounds  of 
[  I  dextrose  and  mannose,  results  which  show  that  the  syrup  con- 
; ;  tains  dextrose  and  mannose,  but  neither  galactose  nor  arabinose." 

( ;    Commerce. — In  Eastern  markets  salep  is  classed  as  palmate 
non-palmate.    The  former  kind  only  appears  in  small 
quantities,  and  is  much  more  highly  valued  than  the  latter ;  in 
Persia  it  is  called  Panjeh-i-sdlab,  or  "  hand  salab,"  a  name  which 
^  corrupted  into  Punjabi  in  India.    The  ordinary  salep  of 
ommerce  is  known  as  Abushaheri  or  lasaniya,  "  garlic-like" ;  it 
ells  at  Rs.  30  to  35  per  maund  of  41  lbs.,  according  to  quality, 
vhilst  the  palmate  variety  fetches  fancy  prices  ;  if  very  fine 
ad  white^  from  5  to  10  rupees  per  lb.  may  be  asked  for  it. 

The  salep  of  Madras  is  largely  suppKed  from  the  Nilgiris, 
vhere  it  is  collected  by  the  Todas  and  other  hill  tribes.  The 
ubers  are  boiled  in  water,  and  then  dried  in  the  sun  until  quite 
lard,  and  are  sent  into  the  market  in  coarse  bags  containing 
ive  maunds.    In  Ootacamund  this  salep  sells  for  Rs.  5  to  Rs.  6 

maund  of  25  lbs,,  and  in  Madras  it  realizes  about  twice  the 
lice,  Mahomedans  all  over  Southern  India  use  this  salep  for 
aaking  conjees  and  the  sweetmeat  hulwa. 

Imitation  salep  is  largely  manufactured  in  India ;  it  is  known 
s>  Banaioati  salab  or  salam,  and  is  said  to  be  made  of  pounded 
potatoes  and  gum. 

EULOPHIA  VIRENS,  Br. 

Fig.~Bot.  Reg.,  t.  573;  Wighi  Ic,  t.  913;  Bot.  Mag., 

•  5579 ;  JRoxb.  Cor.  Fl.  i.,  t.  38 ;  Bheede,  Hort.  Mai.  xii,,  U.  25, 
!6. 


Hab. — Bengal  and  Deccan  Peninsula. 
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EULOPHIA  CAMPESTRIS,  Wall, 

Hab. — Plains  of  India,  Punjab,  Oudh,  Bengal,  am 
Deccan. 

EULOPHIA  NUDA,  LindL 
Fig. —  Wight  Ic,  t.  1690;  Rheede,  Hort.  Mai.  xii,  t.  26? 

Hab. — Tropical  Himalaya  and  Deccan  Peninsula.  TLi 
tubers, 

Vernaciclar. —  Mau-kand,  Amber-kand,  Bhui-kakali  {liiar.^ 
Katou-kaida-maravara,  Katou-theka-maravara  {Mai.),  Budbai 
{Beng.),  Goruma  {Hind.). 

History,  U  ses,  &C.  —  The  tubers  of  these  plants  an 
iised  indiscriminately  by  the  n atives.  The  vernacular  name  Mau- 
kand  is  derived  from  the  Sanskrit  Many  a,  which  signifies  "tht. 
neck,"  and  the  plant  is  so  named  from  a  sujjposed  resemblanct 
between  its  tubers  and  scrofulous  glands  in  the  neck ;  Mdu  (iTT^r) 
the  Marathi  form  of  the  word,  is  also  apj)lied  to  the  scrof ulou  ~ 
disease  in  the  neck.  The  tubers  are  applied  externally  an(- 
given  internally  to  remove  the  disease.  They  are  also  adminit- 
tered  internally  to  those  suffering  from  intestinal  worms. 
Rheede  says  of  Ji".  vivens  : — ''Succus  radicis  si  supra  arboreuj 
Kansjira  inveniatur  amarus  est,  alvum  laxat,  bilem  promovet. 
Succus  bulbi  et  foliorum  omnem  adustionem  ex  ^ulvere  pyrio, 
oleo  ferventi,  vel  igne  causatam,  cum  sanguine  canino  mistus, 
tollit.  Pulvis  venenum,  sive  externum  sive  internum  expelHt. 
Si  supra  arborem  Java,  vermes  intestinorum  enecat,  febri 
resistit,  ventriculum  corroborat,  flatus  dissipit.  Succus  cum  came 
to  tins  plantse  in  formam  cataplasmatis  redactus  apostemati 
emollit,  et,  sine  dole  re,  ad  niaturitatem  producit."  Hoxburgli 
describes  E.  virens  under  the  name  of  Limodorum  lircns,  but 
does  not  notice  its  medicinal  uses.  Aitchison  {Notes  on  Pro- 
ducts of  W.  Afghanistan  and  N.  E.  Persia,  p.  68)  says  : — ''E.  cam- 
pestris  is  hj  no  means  rare  in  the  Punjab,  Baluchistan,  and 
Afghanistan.  Its  tubers  are  collected  in  the  Punjab,  and  make 
up  the  ordinary  Salop  of  Lahore.  When  the  present  railway  i 
bridge  was  being  constructed  over  the  Chenab,  at  Wazirabad,. 
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:.ome  of  the  islands  over  which,  the  bridge  was  built  were  one 
season  covered  with  this  Orchis,  specimens  of  which  were  sent 
to  me  by  Captain  Clerk,  and  which  are  now  in  the  Herbarium 
itKew."  A  parcel  of  the  tubers  of  E.  camj^fistris  was  sent  to 
one  of  us  from  the  Native  State  of  Sirohi,  with  the  object  of 
ascertaining  their  commercial  value  if  collected  as  Salop ;  they 
were  similar  in  form  to  those  of  JS.  nuda,  but  smaller,  and  bore 
!io  resemblance  to  the  commercial  article. 

Description. — The  tubers  of  E.  virens  are  conico-obpyri- 
f  ivm,  surrounded  with  circular  marks  showing  the  insertions  of 
Id  leaves  ;  if  they  have  been  exposed  to  the  air,  as  is  often  the 
ase  with  the  upper  portion  of  the  tuber,  they  are  of  a  greenish 
)lour,  when  not  so  exposed  of  a  yellowish  white.    In  the  fresh 
rate  many  fleshy  fibres  issue  from  the  lower  portion  of  the 
uber.    E.  nuda  has  larger  tubers,  often  much  flattened,  in 
itructure  and  colour  they  resemble  those  of  E.  virens,  the  leaves 
ire  larger,  and  the  flowers  often  purple,  though  in  some 
;jecimens  they  are  green  like  those  of  E.  virens.    The  tubers 
>f  E.  campestris  are  of  a  similar  character.    Under  the  micros- 
jpe  the  gum  cells  are  seen,  and  the  exterior  cells  contain 
iundles  of  raphides.    The  small  tubers  exhibit  starch  granules, 
lit  in  large  tubers  these  are  entirely  absent. 
Chemical  composition. — The  fresh   tubers  contain    a  large 
uantity  of  clear  white  mucilage,  which  is  not  precipitated  by 
ivnc  chloride  or  neutral  acetate  of  lead,  but  is  precipitated  by 
asic  acetate  of  lead  and  alcohol.    The  mucilage,  unlike  that  of 
lep,  is  not  coloured  violet  by  iodine  solution.    Nitric  acid 
rms  no  mucic  acid  when  allowed  to  act  upon  the  gum.  The 
h  of  the  dried  tubers  amounted  to  3*6  per  cent. 

DENDROBIUM  MACRAEI,  Lindl 
Fig. — Xen.  Orchid,  ii.,  t.  118. 

Hab. — Sikkim,  Khasia  Mts.,  The  Concan,  and  Nilgiri  Hills, 
•lie  plant. 

i  Vernacular. — Jivanti,  Jiba-aag  {Hind.),  Jibai,  Jibanti  {Beng.), 
mnti  [Mar.,  Guz.). 
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History,  Uses,  &C. — This  plant  is  the  Jivanti  of  Saii 
skrit  writers.  In  the  Nighantas  it  bears  the  synonyms  of  Jivani 
Jiva  "life-giving,"  Jivanlyd  "supporting  life,"  Jiva-sreshth;i 
Saka-sreshtha  "best  of  herbs/'  and  Yasas-vini  "renowned.' 
It  is  also  spoken  of  as  Jiva-bhadraand  Mangalya  "auspicious/ 
and  is  described  as  cold,  mucilaginous,  light,  strengthening,  am 
tridosha-ghna,  i.e.,  a  remedy  for  the  disorder  of  the  three  humoi 
of  the  body,  bile,  blood  and  phlegm,  known  to  Hindu  physiciajj 
as  tridosha.  The  whole  plant  is  used  in  decoction  along  will 
other  drugs  supposed  to  have  similar  properties ;  it  must  not  }> 
confounded  with  Jivaka,  one  of  the  Ashtavarga,  which  is  a  dru: 
unknown  to  the  modern  Hindus.  D.  Macraei  does  not  appea 
to  have  been  noticed  by  any  of  the  European  writers  upo; 
Indian  Materia  Medica. 

Description. — A  much-branched  plant,  often  found  oi 
Jambul  trees;  stems  long  and  pendulous,  knotty,  and  with  man 
oblong  pseudo -bulbs ;  leaf  one,  terminal,  shortly  oblong,  on  tli' 
terminating  pseudo-bulb,  four  to  eight  inches  long,  sessile 
flowers  white,  side  lobes  of  lip  sprinkled  with  red,  solitary  a 
the  base  of  the  leaf,  one  in  front  and  one  behind ;  middle  lob 
of  the  lip  much  dilated,  and  the  disk  with  two  longitudin;: 
fleshy  crests.  This  plant  has  from  its  coloration  been  wel 
named  pardalinum  or  panther-like  by  Heichberg. 

Chemical  coinpasitioii.—  The  alcoholic  extract  of  the  dried  root 
and  stems  was  mixed  with  water  acidulated  with  sulphuric  aci' 
and  agitated  with  petroleum  ether,  ether,  and  then  renden  i 
alkaline  and  reagitated  with  ether.  The  petroleimi  etbc 
extract  had  an  aromatic  odour,  and  was  of  a  j^ellow  colour  ar. 
soft  consistence.  In  cold  absolute  alcohol  the  greater  par 
dissolved  with  acid  reaction;  the  insoluble  residue  was  whit^ 
and  had  the  characters  of  a  wax.  During  agitation  wit 
petroleum  ether,  chocolate  flocks  separated. 

The  acid  ether  extract  formed  a  waxy,  transparent  rc' 
varnish,  which  repelled  water,  and  was  insoluble  in  it.  1 
absolute  alcohol  the  extract  dissolved  with  strong  acid  reactioi 
The  extract  was  treated  with  caustic  soda  and  agitated  wit 
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lier.    The  etliCr  extract  formed  a  yellow  varnish  indistinctly 
rvstalline  in  places.    By  the  action  of  acidulated  water  traces 
i  an  alkaloid  were  separated.    The  extract  when  acted  upon 
\-  cold  absolute  alcohol  afforded  a  bright  yellow  solution  with- 
)at  bitter  taste;  the  portion  of  the  extract  insokible  in  cold 
1 1  (Icohol  was  white,  hj  heating  with  alcohol  it  dissolved,  and  on 
I !  ;ooHng  white  woolly  flocks  separated,  which  on  microscopic 
f  j  xamination  presented  the  appearance  of  interlaced  hair-like 
>  I  iiasses.    The  amount  of  this  principle  was  very  small  and  its 
J  i  lature  could  not  be  determined.    The  alkaline  solution  of  the 
{ i  )rigiual  ether  extract  was  acidulated  and  reagitated  with  ether, 
i  \  rLich  left  on  separation  a  red  transparent  waxy  varnish, 

I nsoluble  in  water,  easily  soluble  in  cold  absolute  alcohol  with, 
i  trong  acid  reaction  and  bitter  taste.  This  principle  had  the 
j  ffoperties  of  a  resin  acid,  and  we  propose  terming  it  3  Jibantic 
;  'cid.  The  alkaline  ether  extract  contained  traces  of  a  white 
Ikaloid  without  bitterness,  crystallizable  from  ether,  and 
n-ing  a  faint  yellow  coloration  with  Frohde's  reagent  in  the 
•id,  deepening  slightly  on  warming  ;  no  reaction  with  nitric 
lid,  "We  provisionally  call  this  alkaloid  Jihantine.  This 
Ikaloid  appeared  similar  to  the  one  contained  in  the  acid 
tker  extract. 

The  chocolate-coloured  flakes  referred  to  as  having  separated 
a  agitation  with  petroleum  ether,  were  repeatedly  agitated 
ith  ether,  which  on  evaporation  afforded  a  small  amount  of 
vtractive  similar  to  the  original  acid  ether  extract.  The 
1  soluble  flocks  were  then  dissolved  in  caustic  soda  and  reagi- 
ited  with  ether,  the  ether  affording  a  small  amount  of 
^tractive.  The  alkaline  solution  was  rendered  acid  and 
agitated  with  ether,  which  separated  a  certain  amount  of  a 
liter  acid  resin,  similar  to  the  one  we  have  termed  /3  Jibantio 
■id,  while  chocolate  flocks  remained  insoluble. 
3  Jibantic  acid  Avhen  freshly  precipitated  from  an  alkaline 
'lution  by  acids  would  appear  to  be  easily  soluble  in  ether,  but 
10  flocks  after  standing  become  less  soluble.  The  chocolato 
''cks  just  referred  to  were  repeatedly  agitated  with  ether, 
issolved  in  caustic  soda,  precipitated  "svith  acid,  and  reagitated 
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with,  ether,  in  order  to  separate  /3  Jibantic  acid.  Finally  tin 
flocks  insoluble  in  ether  were  dissolved  in  alcohol,  whic] 
afforded  a  red  solution  with  only  sight  bitterness.  We  pro 
visionally  call  this  acid  «  Jibantic  acid. 

The  chief  points  of  difference  and  resemblance  between  thesr 
two  acids  may  be  summarized  thus — bitterness,  and  eas\ 
solubility  of  the  )3  acid,  when  freshly  precipitated,  in  ether 
slight  bitterness  and  insolubility  of  the  a  acid,  when  freshl\ 
precipitated,  in  ether.  The  ^  acid  is  precipitated  in  lightt-i 
coloured  flocks  from  an  alkaline  solution  than  the  a  acid.  Botl 
acids  are  soluble  with  equal  readiness  in  alkalies  and  cold  absolut( 
alcohol. 

VANDA  ROXBURGHII,  Br. 

Yig.—Bot.  Beg.,  t.  506;  Wight  Ic,  t.  916;  Fl.  des  Serm 
a.,  t.W;  Beichb.  Fl.  Fxot.,  t.  121. 

Hab. — Bengal,  Behar,  Guzerat,  Concan  to  Travancore 
The  roots. 

SACCOLABIUM  PAPILLOSUM, 

Yig—Bot.  Beg.,  t.  1552. 

Hab. — Bengal  and  the  Lower   Himalaya,  Assam,  tin 
<xangetic  Delta,  the  Circars  and  Tenasserim.    The  roots. 
Vernacular, — Easna  [Ind.  Bazars). 

History,  Uses,  &C, — W"e  have  already  stated  (Vol.  ii 
p.  260)  that  we  consider  it  probable  that  the  original  Rasna  o 
the  Arians  was  Inula  Selenium,  as  the  two  drugs  at  the  heiv 
•of  this  article  are  notably  deficient  in  the  properties  ascribed  t( 
Easna  by  Sanskrit  writers  ;  for  instance,  the  plants  undo 
'consideration  cannot  be  described  as  Grandha-mula  "having  ; 
strong  smelling  root."  Dutt  {Mat  /lf<?cZ.,  p.  258)  remarks 
■**  Under  the  name  of  rasna,  the  roots  of  Vanda  Boxburghii  am 
Acampe  ^^^^p^^^osa  are  both  indiscriminately  used  by  natiM 
physicians.  They  are  very  similar  in  the  appearance  of  thei 
roots  and  leaves,  though  they  differ  much  in  their  flowers  ann 
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'ruil.  One  native  physician  whom  I  consulted,  pronounced 
oth  of  these  plants  to  be  rdsna  ;  when,  however,  I  showed  him 
he  dilferent  flowers  and  fruit  of  the  two  species,  he  was 
jiuzzled."  The  description  of  the  properties  and  uses  of  rasna 
w  ill,  we  think,  convince  our  readers  that  the  original  drug  was 
uot  what  is  now  used, 

Rasna  is  said  to  be  bitter  and  fragrant,  and  useful  in  rheuma- 
;>ni;  the  Rdsuapancliaka  is  a  decoction  of  rdsna ;  Tiriospont 
rdifoUa,  wood  of  Cedrus  Deodara,  Ginger,  and  root  of  Hicinus 
'inmuiiis,  of  each  equal  parts;  it  is  a  popular  prescription 
a'  rheumatism.    Rdsna  guggulu  is  a  ghrita  composed  of  eight 
trts  of  rdsna  and  ten  of  bdellium  beaten  into  a  uniform  mass 
u  ith  clarified  butter ;  it  is  given  in  drachm  doses  in  sciatica. 
Rasna  is  also  an  ingredient  of  several  oils  used  for  external 
application  in  rheumatism  and  neuralgia,  such  as  Mahdmdsha 
lila,  Madhyania  Nardyana  taila,  S^c.     Vanda  is  a  general  name 
a  Sanskrit  and  the  vernaculars  for  parasitic  plants ;  other 
"-anskrit  names  for  these  plants  are  Vriks/iddani and  Vriksharuha 
growing  on  trees."    They  are  further  distinguished  by  the 
iddition  of  the  names  of  the  tree  on  which  they  grow,  thus 
imara-vanda  would  signify  the  Vanda  of  the  Amara  or  mango. 

Description, —  V.  RoxburghiL — Stem  climbing,  1  —  2  feet ; 

iives   6  to   8  inches  long,  praemorse,  narrow,  complicate  ; 

■cluncle  6  to  8  inches,  6  to  10 -fid ;  sepals  and  petals  yellowish- 
;ieeu  or  bluish,  except  from  the  clathrate-brown  nerves, 
iiargins  white,  lip  half  as  long  as  the  sepals  or  more,  disk 
'f  mid-lobe  convex  with  fleshy  ridges  and  white  margins  and 
lesial  lines,  spur  conical. 

'Si.  'papillosum, — Stem  climbing,  2  to  3  feet ;  leaves  3  to  4 
a'hes  long,  obliquely  notched,  narrow,  complicate;  scape  1  to  2 
"ches,  closely  scarred  at  the  base,  internodes  close,  bracts  semi- 

i  cular;  flowers  f  of  an  inch  in  diameter,  mid-lobe  of  lip  ovate, 
pur  conical,  pubescent  within,  petals  yellow  marked  with  red 
mes,  lip  white. 

In  the  Concan  S.  Wightianum,  Hook,  f.,  Rheede,  Hort,  Mai 
'ii')  t.  4,  and  S,  prcemorsum,  Hook,  f.  B/ieede,  Sort.  Mai.  xii., 
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t.  4,  very  similar  plants,  are  used  as  Rasna.    The  Maratlj 
peasants  call  these  plants  Kanhher. 

Ordinary  bazar  Rasna  both  in  Calcutta  and  Bombay  consiKi 
of  long  branching  roots,-  having  something  the  appearance  < 
sarsaparilla,  but  of  a  dark  greyish-brown  colour.  The  bark  i 
thin  and  marked  by  numerous  longitudinal  furrows,  tli 
substance  of  the  root  light-brown  and  very  fibrous  ;  a  transver- 
section  shows  the  woody  portion  to  be  arranged  in  wedgi 
shaped  bundles.  The  root  is  inodorous,  and  has  a  starch, 
bitterish  and  astringent  taste. 

In  Bombay  a  second  Idud  of  Rasna  is  sold  at  a  much  highc  • 
price,  which  bears  no  resemblance  to  the  ordinary  commerciL 
article  ;  it  occurs  as  straight  pieces  of  a  root  about  the  size  of 
crowquillat  the  thickest  part,  gradually  tapering  to  a  point,  ac 
tied  up  in  small  bundles  with  thread.    This  root  is  of  a  Hgl, 
brown  colour,  with  a  thick  and  very  hard  bark ;  it  has  a  f aii, 
peculiar  odour  when  powdered,  which  recalls  that  of  ipeca- 
cuanha.   It  is  called  Khadaki-rasna  in  Bombay.    Under  thi~ 
name  we  have  also  received  the  roots  of  Tylophora  asthmatica. 

Cheynical  comjposition. — The  standard  Rasna  of  the.  India! 
bazars  yielded  the  following  principles    when  an  alcoholi 
extract  of  the  whole  dried  plant  was  treated  in  a  similar  manm 
to  that  described  under  Jibaati  p.  390 :  a — resin  acid  of  a  ch 
colate  colour,  insoluble  in  petroleum  ether  and  ether:  ^ — resiii 
acid  soluble  in  ether :  neutral  yellow  resin :    an  alkaloida! 
principle:  a  white  neutral  principle:  a  neutral  fluorescing 
principle.    In  physical  and  chemical  properties  the  first  fiv- 
principles  were  similar  to  those  described  under  Jihanti.  A' 
examination  of  the  more  expensive  Rasna  of  the  Bomba} 
market  gave  the  following  results  :  — 

A  tincture  prepared  with  80  per  cent,  alcohol,  gelatinized  o; 
concentration,  after  separation  of  the  whole  of  the  alcohol,  tli' 
extract  was  agitated  with  amy  lie  alcohol,  and  water  acidulat^'ii 
with  acetic  acid.  Amylic  alcohol  was  selected  for  the  fir> 
extraction,  because   preliminary  experiments  indicated  tliat- 
when  petroleum  ethjor  or  ether  was  used  for  agitation  with  an 
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|ueous  solution  of  tlie  alcoliolic  extract,  the  liquid  formed  an 
niulsionwbicli  showed  little  or  no  tendency  to  separate.  The 
iiylic  alcohol  tincture  was  evaporated  on  a  water  bath,  and, 
n  hen  dry,  wa&  repeatedly  agitated  with  ether,  until  colouring 
niatter  ceased  to  be  dissolved.    The  extract  insoluble  in  ether 
w\s  then  redissolved  in  amy  lie  alcohol  and  agitated  repeatedly 
,vith  baryta  water,  until  the  baryta  water  ceased,  to  be  colored 
'How.    During  agitation  a  soft  varnish-like  mass  separated 
I  lid  adhered  tO'  the  sides  of  the  bottle.    By  this  treatment  the 
iiiginal  amy  lie  alcohol  extract  was  separated  into  three  fractions : 
1)  The  amylic  alcohol  solution,  (2)  the  varnish-like  residue 
idhering  to  the  sides  of  the  bottle,  and  (3)  the  baryta  water 
olution. 

(1)  The  amylic  alcohol  solution  on  evaporation  left  a  solid 
esidue,  which,  after  being  pounded,  and  agitated  with  ether,  to 
einove  traces  of  adherent  amylic  alcohol,  possessed  the  proper- 
ies  of  a  saponin-like  principle ;  it  frothed  considerably  with 

iter;  treated  with  concentrated  sulphuric  acid,  a  dirty  reddish 
jloration  was  slowly  developed;  in  water  and  aqueous 
tnmoiiia  it  was  only  slightly  soluble,  but  dissolved  easily  in 
rdinary  acetic  acid..    As  extracted  the  principle  was  not  pure, 

contained  colouring  matter  and  barium. 

(2)  The  varnish-like  residue  was  dissolved  in  acetic  acid  and 
itated  with  amylic  alcohol,  the  extract  being  treated  with  ether 
remove  traces  of  amylic  alcohol.    This  extract  also  behaved 

Ive  a  saponin-like  principle:  after  purification  it  formed  a 
■llowish  powder,  it  frothed  considerably  with  water  ;  treated 
ith  concentrated  sulphuric  acid,  i-t  developed  in  a  shorter  period 
>an  the  first  extract  a  beautiful  bright  carmine  coloration :  in 
iter  it  was  easily  soluble,  a  concentrated  solution  having 
iich  the  physical  appearance  of  an  aqueous  egg  albumen,  and 
dissolved  readily  in  aqueous  ammonia. 

(3)  The  baryta  water  solution  contained  much  colouring  matter 
'1  a  small  amount  of  a  principle  which  frothed  with  water^ 
lich  was  probably  a  mixture  of  the  two  principles  already 
^•utioned. 
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The  original  aqueous  solution  of  the  alcoholie  extract  ki 
after  agitation  with  amylic  alcohol  wa&  acidulated  with  aceti 
acid  and  agitated  with  ethei'.  The  ether  extract  contained 
neutral  resin-like  principle^  a  very  bitter  resin  acid,  tL 
hitter  taste  of  the  drug  being  probably  due  to  thia  resin,  aij 
a  white  cry stalliz able  acid. 

Finally^  the  acid  aqueous  solution  was  treated  with  sodi 
carbonate  in  excess  and  reagitated  with  ether.    The  etht 
separated  traces  of  an  alkaloidal  principle,  which  afforded 
faint  yellow  coloration  with  Frohde's  reagent,  deeping  slight! 
on  heating, 

Vanda  spathulata,  Spreng.,  is  the  Ponnampou-mara 
mm  of  Rheede  (12,  3),  and  is  supposed  on  the  3Ialabar  Coa- 
to  temper  the  bile  and  abate  phrenzy,  and  the  golden  yello> 
flowers,  reduced  to  powder,  are  given  in  consumption,  asthm; 
and  mania.    (See  Ainslie^  Mat.  Med.^  ii.,  321.) 

Rhynchostylis  ref  usa,  Bhime,  is  also  mentioned  b 
Rheede  (xii.,  1),  also  Cymbidium  tenuifolium  (xii-, 
and  6)  and  C.  ovation  (xii.,  7),  as  emollients.  C.  aloifoliur 
(xii.,  8)  is  said  to  be  emetic  and  purgative. 

SOITAMINE.^. 

CURCUMA  AROMATICA,  Saii^b. 

Fig. — Salish.  Farad.,  t.  96;  Bosc.  Scit.,  t.  103;  WigM  U 
i.  2005  ;  Bot.  Mag.,  t.  1546.  Wild  Turmeric,  Yellow  Zedoarv 
Cochin  Turmeric  {Enj.},  Zedoaire  jaune  {Fr.). 

Hab. — Throughout  India,  wild  and  cultivated.  Thj 
tubers. 

Vernacular. — Jangli-haldi,   Ban-haldi   {Hind.),  Ban-halaj 
(Beng.),  Ran-halad,  Vedi-halad  [Mar.),  Amba-halad  {Quz. 
Kashturi-manjal  ( JW«?.),  Kasturi  pasupa,  Kattu-manual  [Td. 
Kasturi-arishina,  Kad-urishina  [Can.). 
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History,  Uses,  &C. — This  plant  is  tlie  Yana-haridra  or 

wild,  turmeric  "  of  Sanskrit  writers.  The  Arabian  and  Persian 
nhysicians  do  not  notice  it,  and  probably  did  not  distinguish  it 
irom  turmeric.    Koxburgh  and  Ainslie  wrongly  supposed  it  to 

e  the  Jadwar  of  the  Arabians  (see  Yol.  I.,  p.  20).  It  is  the 
rurmeric- coloured  zedoary  of  Ainslie,  who  states  that  the 
"Mahometans  of  Southern  India  suppose  it  to  be  a  valuable 
medicine  in  snake-bite,  administered  in  conjunction  with  golden 
orpiment,  costus,  and  ajwain  seeds.  Guibourt  (ii.,  p.  214) 
calls  it  Zedoaire  jaune,  and  states  that  the  plant  which  produces 
ii  has  been  well  described  and  figured  by  Rumphius,  and  is  his 
Tommon  hezaar  or  Tommon  prmmm,  which  has  been  wrongly 
referred  by  most  writers  to  the  Curcuma  Zedoaria  of  Roscoe. 
C.  Aromatica  is  identical  with  the  Cassumunar  described  by 
Pereira  {Mat.  Med.,  Yol.  II.,  Pt.  I.,  p.  236),  and  the  "  Cochin 
Turmeric"  noticed  by  Fliickiger  and  Hanbury  [Phar- 
inacographia,  p.  580).  The  properties  of  this  drug  are  very 
qmilar  to  those  of  turmeric,  but  its  flavour  being  strongly 
camphoraceous  is  not  so  agreeable.  It  is  used  medicinally  by 
tlie  Hindus,  in  combination  with  other  drugs,  as  an  external 
upplication  to  bruises,  sprains,  &c.,  and  is  applied  to  promote 
the  eruption  in  the  exanthematous  fevers  ;  it  is  seldom  used 
alone,  but  is  combined  with  astringents  when  applied  to  bruises, 
and  with  bitters  and  aromatics  to  promote  eruptions  ;  it  is  never 
used  as  a  condiment  in  India,  but  a  kind  of  arrowroot  is 
prepared  from  the  tubers  in  Travancore.  The  plant  under 
favourable  circumstances  produces  central  tubers  as  large  as  a 

mall  turnip.  One  of  us  has  had  it  under  cultivation  for  some 
\  ears ;  the  leaves  when  young  have  a  central  purple  stain,  which 
almost  disappears  when  they  attain  their  full  size.    The  flowers 

ippear  in  May  or  June,  with  the  first  leaves,  just  before  the 
the  rainy  season. 

Description. — Central  rhizome  oblong  or  conical,  often 
more  than  two  inches  in  diameter,  external  surface  dark -grey, 
'narked  with  circular  rings  and  giving  off  many  thick  rootlets  ; 
it  the  ends  of  some  of  them  are  orange-yellow  tubers  about  the 
iiize  and  shape  of  an  almond  in  its  shell ;  lateral  rhizomes  about 
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as  thick  as  the  finger,  with  a  few  fleshy  rootlets.    Internal]  \ 
both  central  and  lateral  rhizomes  are  of  a  deep  orange  colour 
like  turmeric  ;  the  odour  of  the  root  is  strongly  camphoraceous 
Microscopic  structure. — Similar  to  that  of  turmeric. 

Chemical  composition. — The  drug  yielded  to  analysis  : — 
Ether  extract  (essential  oil,  fat,  and  soft  resins)...  12-0& 

Alcoholic  extract  (sugar,  resins)    1-14 

Water  extract  (gum,  acids,  &c)  ,   6'50 


Starch   23-4& 

Crude  fibre   8*42 

Ash   4-46 

Moisture   13-33 


Albuminoids,  modifications  of  arabin,  &c   30-63- 

100-00 

The  root  had  an  odour  of  ginger;  curcumin  was  present. 
The  water  extract  gave  a  crystalline  precipitate  with  lead 
acetate,  which  was  found  to  be  due  to  the  presence  of  malic  acid. 

Commerce. — The  plant  is  chiefly  grown  at  Alwaye,  I^orth- 
east  of  Cochin,  and  is  also  collected  in  Mysore,  Wynaad,  and 
other  localities  in  Southern  India  for  export  to  Europe  as  a 
substitute  for  turmeric  to  be  used  in  dyeing.  It  is  exported 
from  Cochin  and  Bombay.  Value,  Rs.  24  to  25  per  candy  of 
5J  cwts.  for  the  unpeeled  root,  Es.  27  to  28  when  peeled. 

A  European  firm  of  Druggists  in  Bombay,  writing  to  London 
for  the  ingredients  to  make  Warburgh's  fever  tincture,  ^ras 
supplied  with  this  article  as  Zedoary. 

Exports  of  Turmeric  from  Cochin 


Europe,  &c.  India,  Burma,  &c.  Total  cwts. 

1884-  85    5,154  6,361  11,515 

1885-  86    7,610  2,776  3  0,386 

1886-  87   '  6,031  1,967  7,998 

1887-  88    2,356  2,039  4,395 

1888-  89    459  .     1,817  2,276 


1889-90    2,013  6,704  8,717 
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CURCQMA  ZKBO ARIA,  Hose. 

pig,__  Rose.  SciL,  t.  109;  lioxh.  Cor.  PL,  t.  101;  Rheede, 
\Eoii.  Mai.  xi.,  t.  7.    Zedoaiy  {Eng.),  Zedoaire  {Ir.). 

pjab^ — Eastern  Himalaya,  cultivated  throughout  India. 
'The  tubers. 

Vernacular. — Kachura  {Hind.,  Beng.,  Mar.,  Can.,  Guz.), 
[.Kichilick-kizhanghu,  Pulan-kizhanga  {Tarn.),  Kichili-gaddala, 
i-Kachoram  {Tel.),  Kacholam,  Kachuri-kizhanna,  Pula-kiz- 
ihanna  {Mai.). 

History,  Uses,  &C. — This  plant  is  the  Sati  and  Kra- 
cliura  of  Sanskrit  writers,  and  the  Zerumbad  and  Uruk-el-kaf  lir, 
"camphor  root,"  of  the  Arabians.    It  is  noticed  by  the  later 
Greek  physicians  under  the  name  Covponi^ib^  a  corruption  of  the 
\  rabic  name,  which,  in  the  Middle  Ages,  was  variously  written 
-  Zeruban,  Zerumber,  and  Zerumbet.    It  is  not  the  ^eSoap  of 
Etius  (A.  D.  540 — 550)  or  the  Tierovapiov  of  Myrepsus,  or  the 
4-doar  of  Macer  Floridus  (A.  D.  1140).    Barbosa  (1516)  speaks 
)iZedoaria  and  Zeruban  as  distinct  articles  of  trade  at  Cannanore, 
»  that  it   must  have  been   some  time  after  this  date  that 
'rambet  came  into  use  in  Europe  as  a  cheap  substitute  for  the 
jedoar  of  the  earlier  physicians,  which,  we  have  no  doubt,  was 
he  same  drug  as  the  Jadwar  of  the  Arabians.    This  name, 
oiTectly  written  by  ^tius,  is  the  ^  I j       (Zhedwar)  of  the 
mcient  Persians,  and.  is  described  in  the  Burhdn  (A.  D.  1046) 
"  a  drug  used  as  an  antidote  to  poisons,  the  same  as  the 
idwar  of  the  Arabians,  and  also  called  Mahparvin.    Ibn  Sina 
i  Bokhara,  who  lived  about  the  same  time  (980 — 1037), 
''■scribes  Jadwar  shortly  in  the  following  words: — 

(3^1  J   o,i J        Ua<£u.   ^k'i   a:>UJ|  ~"it  has  the  form  of 
he  root  of  Aristolochia,  but  is  smaller."  Haji-Zein-el-attdr, 
iQ  well-known  Persian  physician  and  apothecary,  and  the 
ithor  of  the  "Ikhtiarat"  (A.  D.  1368),  describes  Jadwar  as  a 
'»ot  about  the  size  and  shape  of  the  Indian  Cyperus  root,  but 
irder  and  heavier,  and  the  same  as  the  Indian  drug  Nirbisi, 
'le  best  internally  of  a  purplish  tint.    He  states  that  there 
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are,  as  far  as  his  experience  goes,  four  drugs  sold  as  Jadwdr 
viz.,  a  white  kind,  a  purplish,  a  black  and  a  yellow  ;  the  peopL 
of  Cathay  call  the  yellow  land  Kurti  and  the  purplish  Burh, 
the  other  two  kinds  come  from  India.    As  to  the  locality  ii 
which  the  drug  is  collected,  he  states  that  there  is  a  mountaii 
called  Parajal  between  India  and  Cathay,  where  the  plant  grow 
along  with  the  aconite,  and  that  the  latter,  whenever  it  grow,- 
near  the  Jadwar,  loses  its  poisonous  properties  and  is  eaten  wit] 
impunity  by  the  inhabitants.    Where  the  Jadwar  does  not  grow 
the  aconite  (Bish)  is  a  deadly  poison,  and  is  called  Haluhal  b\ 
the  natives   (Halahala,  Sanskrit).    In  the  Diet.  Econ.  Pmi 
of  India  (ii.,p.  656),  the  following  interesting  account  of  certaii. 
drugs  collected  in  Nepal  by  Dr.  Gimlette,  the  Residency  Surgeon, 
substantially  confirms  Haji-Zein's  descrij)tion  of  Jadwar  oi 
Nirbisi : — According  to  Dr.  Gimlette,  ''the  Kala  bikh  oi  the 
Nepalese  (the  Dulingi  of  the  Bhoteas)  is  a  very  poisonous  form 
of  Aconitum  ferox,  so  poisonous,  indeed,  that  the  Katmand" 
druggists  will  not  admit  they  possess  any.    Pahlo  (yellow)  i//./- 
is  a  less  poisonous  form  of  the  same  plant,  known  to  thi 
Bhoteas  as  Holingi,  while  Setho  (white)  hikh  (the  Nirbisi  sen  oi 
the  Bhoteas)  is  A.  Napellns,  and  Atis  is  Aconitum  hetero- 
phyllum.    The  aconite   adulterants  or  plants  used  for  similai 
purposes  are,  Ci/naiitlim  lohatm,  the  true  Nirbisi  of  I^epal,  tht 
root  of  which  is  boiled  in  oil,  thus  forming  a  liniment  which 
is  employed  in  chronic  rheumatism,    Delphinium  denud/itum, 
the  Nilo  (blue  or  purplish)  bikh  of  the  Nepalese  and  the  Nirbi-i 
of  the  Bhoteas,  Dr.  Gimlette  says,  is  used  by  the  Baids  of  Is^e])al 
for  the  same  purposes  as  the  Setho  and  Pahlo  bikh.  Geraniun* 
collinum  [var-Doiiianum)  is  the  Ratho  (i*ed)  bikkoi  the  Nepalese.i 
and  the  Nirhisi-num  of  the  Bhoteas,  and,  like  the  Setho  bikh,  - 
given  as  a  tonic  in  dyspepsia,  fevers,  and  asthma.    Lastly.  ; 
plant  never  before  recorded  as  used  medicinally,  nauielyj 
Caragana  crassicaulis,  is  known  as  the  Artiras  of  the  Nepalr-^' 
and  the  Kurti  of  the  Bhoteas;   it  affords  a  root  which  i 
employed  as  a  febrifuge." 

The  Jadwar  or  Nirbisi  myth  appears  to  have  been  inven'- 
in  the  East  to  account  foi"  the  curious  occurrence  on  t; 


SCITAMINEJE. 


401 


Himalayas  of  poisonous  and  non-poisonoiis  aconites  ffrowino- 

ide  by  side  (see  Vol.  I.,  pp.  1,  15,  18,  20). 

It  would  appear  also  that  the  Curcumas  have  no  claim  to  the 
name  of  zcdoary,  which  was  probably  first  given  to  them  about 

lie  middle  of  the  16th  century,  as  Clusius's  figure  of  Gredwar  is 
^■ertaiuly  meant  for  the  pendulous  tuber  of  a  Curcuma.  The 
substitution  of  the  cheaper  for  the  more  expensive  article  is 
;•  mdcred  highly  probable  by  the  fact  that  Zerumbet  was  con- 
sidered by  the  Arabians  to  be  very  little  inferior  to  JadM^ar  as  an 
antidote  to  poisons.  Ibn  Sina,  Ibn  Baitar,  and  Ibn  Jazla  in  the 
Minhdj  use  almost  the  same  words  in  speaking  of  these  drugs  ;  of 
•Jadwar  they  say  : — t^^'^'j  lA^-*-'  '  l^^^  ^r^*"  (Jjlj^J  j.^^  "it 

is  an  antidote  for  all  poisons,  even  those  of  aconite  and  the  viper"; 

iiiid  of  Zerumbet  — J I J 'i's:-' I  V J  is^"^  ''^^  fb«-"^->^-'  ^^^i  u-^ 
"it  is  most  useful  against  the  bites  of  venomous  animals,  and  is 
almost  equal  to  Jadwar. "  Both  drugs  were  considered  to  have 
jn-operties  similar  to  Darunaj  (see  Vol.  II.,  p.  292).  Ainslie 
[Mat.  Ind.,  i,  492)  remarks  that  C.  Zedoaria  is  the  Lam-pooyang 

I  the  Javanese,  and  the  Lampuium  of  Rumphius  {Herb.  Amh, 
\' .,  p.  J 48),  and  that  it  is  a  native  of  the  East  Indies,  Cochin- 

liiiia,  and  Otaheite.    He  quotes  Geoffrey's  description  of  the 

1  ug,  which  leaves  no  doubt  as  to  its  identity  with  the  modern 
'\acliora — "Foris  cinerea,  intus  Candida;  sapore  acri-amaricante 

i  omatico;  odoro  tenui  fragrante,  ac  valde  aromaticum  suavi- 
tatera,  cum  tunditur  aut  manducatur,  spirante  et  ad  camphoram 
aliquateuus  accedente."  Guibourt  states  that  C.  Zedoaria  is  the 
Zerumbet  of  Serapion,  Pomet,  and  Lemery.  The  following  is 
>ns  description  of  it : — "The  round  zedoary  is  gre  yish- white 
externally  heavy,  compact,  grey  and  often  horny  internally, 
laving  a  bitter  and  strongly  camphoraceous  taste,  like  that  of 
■^he  long  zedoary,  which  it  also  resembles  in  odour.  The  odour 
>f  both  drugs  is  analogous  with  that  of  ginger,  but  weaker 
inless  the  rhizome  be  powdered,  when  it  developes  a  powerful 
vromatic  odour,  similar  to  that  of  cardamoms."    {Eist.  Nat. 

Ed.,  Vol.  II.,  p.  213.)    In  our  opinion  there  is  no  doubt 
.;liat  0.  Zedoaria  is  the  source  of  the  round  and  long  zedoary 
>f  coniraercc.    The  plant  is  common  in  Bombay  gardens,  and 
III-51 
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was  probably  introduced  by  tlie  Portuguese,  whose  descendants 
and  converts  at  the  present  day  use  the  leaves  in  cookerj', 
especially  with  fish.  From  Dr.  Hov^'s  account  of  Bombay  in 
1787  it  appears  that  Kachura  and  Turmeric  were  cultivated 
at  that  time  in  the  cocoanut  woods  at  Mahim.  The  natives 
chew  the  root  to  correct  a  sticky  taste  in  the  mouth ;  it  is  also  an 
ingredient  in  some  of  the  strengthening  conserves  which  are 
taken  by  women  to  remove  weakness  after  child-birth.  In 
colds  it  is  given  in  decoction  with  long-pepper,  cinnamon  and 
honey,  and  the  pounded  root  is  applied  as  a  paste  to  the  body. 
Rheede  says  that  the  starch  of  the  zedoary  is  much  esteemed, 
and  that"  the  fresh  root  is  considered  to  be  cooKng  and  diuretic, 
it  checks  leucorrhoeal  and  gonorrhoeal  discharges  and  purifit- 
th.e  blood.  The  juice  of  the  leaves  is  given  in  dropsy.  One  oi 
us  has  had  the  plant  in  cultivation  for  some  years  ;  it  blossom- 
in  the  hot  weather  just  before  the  rains,  when  the  first  leaver 
begin  to  appear. 

Description. — Guibourt's  description  already  givci 
agrees  exactly  with  the  Kachura  of  India,  but  it  is  often  cui 
into  transverse  slices  instead  of  into  halves  and  quarters. 

Microscopic  structure. — This  is  essentially  the  same  as  that 
of  turmeric,  but  the  resin  and  essential  oil  in  the  cells  is  of  : 
yellowish-white  colour,  and  the  greater  portion  of  the  starcl 
grains  are  ovoid  or  pyriform,  instead  of  narrow  and  elougakM. 
as  in  turmeric. 

Chemical    composition. — Zedoarj''    contains,  according 
Bucholz  [Repert.  Pharm.  xx.,  376),  volatile  oil,  a  bitter  soi 
resin,  a  bitter  extractive  matter,  gum,  starch,  &c.    The  oil  i 
turbid,  yellowish-white  and  viscid,  has  a  camphoraceous  tasi' 
and  smell,  and  consists  of  two  oils,  one  lighter,  the  other  heanc 
than  water.    Trommsdorff  obtained  from  the  root  a  substam 
which  he  called  Zedoarin,  but  did  not  further  describe  it. 
proximate  analysis  afforded:— 

Essential  oil,  resin,  curcurain,  &c   3*79 

Eesins,  sugar    -90 

Gum  and  organic  acids    15 "22 

Starch   17-20 
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Crude  fibre    10-92 

Ash   6-06 

Moisture   10-3] 

Albuminoids,  Arabins,  &c   35-60 

]  00-00 

Commerce. — The  Bombay  market  is  supplied  from  Ceylon. 

iluc,  Rs.  20  to  Rs.  30  per  candy  of  7  cwts.  The  drug  is 
uiefly  used  in  India  as  a  cosmetic.  Roxburgh  states  that 
■eiigal  is  supplied  from  Chittagong. 


CURCUMA  QM^lP^.Roxh. 
Hab. — Bengal.    Often  cultivated.    The  tubers. 

Vernacular. — Nar-kachura,  Kali-haldi  [Hind.,  Guz.),  Kali- 
lad   (Mar.),    Kali-halad,    Nilkanth    [Beng.),  Mana-pasupu 

History,  Uses,  &C. — This  drug  is  one  of  the  two 

rumbads  of  modern  Persian  writers  on  Materia  Medica. 
range  to  say,  it  is  not  noticed  by  most  European  writers  on 
lan  drugs,  though  it  is  well  known  and  to  be  found  in  all 
shops.    It  is  the  Tommon   if  am  of   Rumphius,   and  the 
■lima  long,  of  Gruibourt,  who  classes  it  with  the  turmerics. 
Hist.  Nat.^  II.,  p.  210,  G'^^  Ed.,  where  a  figure  will  be 
ind.    Guibourt's  description  is  as  follows  : — "  Ce  curcuma 
en  tubercules   cylindriques,   c'est-a-dire   qu'il  conserve 
iblement  le  meme  diametre  dans  toute  sa  longueur,  malgre 
differentes  sinuosites.    II  est  plus  long  que  le  precedent, 
beaucoup  plus  mince,  n'etant  jamais  gros  comme  le  petit 
- 1 ;  sa  surface  est  grise,  souvent  un  peu  verdatre,  rarement 
0,  chagrinee,  ou  plus  souvent  nette  et  unie.    II  est  d 
'  crieur  d'une  couleur  si  foncee  qu'il  en  parait  rouge-brun, 
ineme  noir.    II  a  une  odeur  aromatique  trcs  developde, 
'l^Jgue  k  celle  du  gingembre ;  sa  saveur  est  egalement  tres 
•natique  et  cependant  assez  douce  et  nullement  amere.  II 
impossible  de  m6connaitre  dans  cette  racine  les  articles 
'  c8  du  Curcuma  domestica  minor.    Enfin,  on  trouve  dans  le 
'  uma  du  commerce,  mais  en  petit  quantite,  des  tubercules 
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ronds  de  la  grosseur  d'unc  aveline,  souvent  did3-mes,  ou  offi 
les  restes   de   deux   stipes   foliuces.    Cos  tubercules  olfn 
d'ailleurs  tous  les  caracteres  des  prdcedeuts,  et  sent  les  jnatrii 
radicis  du  Curcuma  doiiiestica   Diinor."    Nar-kachura  appe;i 
to  have  been  once  imported  into  Liverpool  under  tlie  name  ' 
Kutchoo .   {P/iar.  Jour.  {II.),  Vol.  I.,  p.  1 7. )   Aitchison  ( A"'oh-^ 
Prod,  of  W.  Afghanistan  and  JV.  P!.  Persia, -p.  51)  Temarks  : 
"  Zedotxr  J,  fid  war,  jizicar,  kachur,  kaehul,  is  imported  in  quauli 
from  India,  most  of  it  to  be  passed  on  to  Turkistau,    The  lo: 
tubers  are  called  nar-/cachul,  and  the  round  ones  mada-kadi 
as  if  they  were  the  products  of  two  different  plants,  but  I  ha 
only  seen  tbem  mixed  together,  and  not  sold  as  two  distii; 
roots.    The  Turkomans  employ  these  roots  as  a  rubefacient, 
rub  their  bodies  down  with  after  taking  a  Turkish  batli.  1 
this  part  of  the  country,  in  lieu  of  these,  the  nodes  on  the  ro' 
of  EremostacJiys  lahiosa  and  another  species  are  collected  a: 
sent  on  to  Turkistan.    Curcuma  roots  are  employed  a  liti 
in  native  medicine,  and  as  a  condiment." 

The  plant  is  a  native  of  Bengal,  and  is  cultivated  there 
supply  the  Indian  market.    Nar-kachura  is  considered  to  ha 
nearly  the  same  medicinal  properties  as  Kachura  ;  it  is  chief 
used  as  a  cosmetic.    The  author  of  the  Malchzan  describes 
as  a  kind  of  Zerumbad.    (See  Makhzan^  article  "  Zerunibiltl. 
Through  the  kindness  of  Surgeon-Major  Peters  we  have  be 
supplied  with  living  tubers  of  this  Curcuma  from  Diuapoi 
he  informs  us  that  it  is  common  in  gardens  in  Bengal,  aud 
used  as  a  domestic  remedy  in  the  fresh  state  much  as  tumiei 
is  in  this  part  of  India.    The  fresh  tubers  are  of  a  pale  yelK 
colour,  but  after  boiling  and  drying  we  find  that  thej'^  assui 
the  couleur  foncee  of  the  drug  found  in  the  shoj)s. 

Description  and  Microscopic  structure.- 

minute  structure  of  this  tuber  hardly  differs  from  that  of  t 
zedoary.  The  starch  contained  in  the  cells  of  the  parcuchj 
has  been  altered  by  heat,  and  appears  as  a  finely  granular  m 
nearly  filling  the  cell.  The  resin  cells  are  about  as  uunier 
as  in  the  zedoary,  but  the  contents  are  of  a  dui^ky  orai 
colon i".    The  vascular  system  consists  of  scalariform  aud  spi 
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ossels.    As  to  the  drug,  it  consists  of  small  nearly  globular 
catral  tubers,  from  which  spring  numerous  lateral  rhizomes 
ibout  the  size  of  ginger.    It  is  of  a  dark- grey  colour  externally 
iud  marked  with  circular  rings.    Internally  it  is  very  hard 
iiid  horny,  of  a  grejdsh  black,  but  when  cut  in  thin  slices  of  a 
i  ;reyish-orange.    The  odour  and  taste  are  camphoraceous. 

Chemical  composition. — A  proximate  analysis  of  this  curcuma 


itforded : — 

Essential  oil,  resin,  e^c   4'47 

Resins,  sugar,  &c   ]-21 

Gum,  organic  acids,  &c   10*10 

Starcb   18-75 

Crude  fibre   25-20 

Ash   7-57 

Moisture   9-76 

Albuminoids,  &c   22-94 


1100-00 
Commerce. — The  drug  comes  overland  from  Bengal.  Value, 
•fls.  4  to  Rs.  5  per  mauud  of  41  lbs.    Guibourt  appears  to  bave 
•become  acquainted  with  it  from  its  admixture  with  the  turmeric 
)f  commerce. 
.Curcuma  Amada, — Boxb.,  Eosc.  Scit.  t.  99,  a  native 
)f  Bengal,  is  the  Am-haldi  or  Am-ada  (mango  ginger)  of  the 
natives  of  India.     The  lateral  tubers,  which  are  of  the  size  and 
rthape  of  ginger,  and  of  a  pale  yellow  colour,  have  an  agreeable 
i)dour  like  the  rind  of  the  mango  fruit.    They  are  much  used  in 
J3engal  as  an  ingredient  in  chutneys,  and  are  considered  to  be 
3arminative,  stomachic,  and  cooling.    In  their  medicinal  pro- 
•perties  they  resemble  ginger.    The  plant  is  hardly  known  in 
Western  India,  and  is  not  th.e  Amba-halad  or  mango  turmeric 
3f  Bombay,  which  is  Curcuma  aromatica. 

INDIAN  ARROWROOT. 

Indian  or  Curcuma  Arrowroot  is  obtained  from 

•the  following  plants  :  — 

Curcima  ancjustifoUa,  Roxb.,  a  native  of  the  tropical  Hima- 
laya and  Oudh. 
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Giireuma  leuoorJdza,  Roxb.,  a  native  of  Beliar.  {Roac,  Scit. 
t.  102.) 

Curiunia  montana,  E-osc,  a  native  of  the  Concan  and  Circars. 
{Boxh.  Cor.  PL,  t.  151.) 

Curcuma  longa,  Linn.  The  Turmeric  plant.  {Bentl.  8f  Trim, 
t.  269.) 

Curcuma  aromatica,  Salisb.,  a  native  of  the  plains  of  India. 
[Rose.  8cit.,  t.  103.) 

Curcimia  rubescens,  E-oxb.,  a  native  of  Bengal. 

Hitchenia  cauUna,  Baker,  a  native  of  the  Concan.  {Journ. 
Bomb.  Nat.  Hist.  Soc,  II.,  140.) 

Vernacular. — Tikhur  {Hind.,  Beng.),  Tavakhir  {Mar.). 

History,  Uses,  &C. — Tavakshiri,  and  Tavakshiryeka- 
pattrika  are  Sanskrit  names  for  certain  species  of  Cm-cuma, 
from  which  are  derived  the  vernacular  terms  Tamhhir  and 
Tihhur,  now  in  common  use  for  Curcuma  starch.  The  starch  is 
prepared  in  many  parts  of  India  by  grating  or  pounding  the 
tubers,  mixing  the  pulp  thus  obtained  with  water,  straining  it 
through  a  cloth,  and  allowing  the  liquid  to  stand  until  the 
starch  separates.  This,  after  several  washings  in  water,  is 
dried  in  the  sun,  and  after  powdering  is  ready  for  use. 

The  following  account  of  the  experimental  cultivation  of 
C.  angudifoUa  and  of  the  preparation  of  its  starch  at  the  Saida- 
pet  Experimental  Farm,  Madras,  gives  the  most  exact  inform- 
ation we  possess  regarding  the  jdeld  and  cost  of  Curcuma  Arrow- 
root:— "A  flat  measuring  0"25  acre  was  planted  with  this  crop 
at  the  end  of  1879,  and  remained  down  during  the  year  imder 
report.  It  was  taken  up  at  the  end  of  January  1881  and 
yielded  986  lbs.  of  tubers,  or  at  the  rate  of  3,944  lbs.  per  acre. 
The  yield  of  flour  obtained  has  generally  been  about  12i  lbs. 
from  100  lbs.  of  tubers,  so  that  the  above  yield  would  represent 
an  outturn  of  493  lbs.  of  flour  per  acre.  In  another  case  in  the 
College  Experimental  Grarden,  a  plot  measuring  1,160  square 
yards,  planted  with  this  crop  yielded  1,793  lbs.,  or  at  the  rate 
of  7,500  lbs.  per  acre.  The  culture  of  the  plant  is  very  simple : 
it  is  only  necessary  to  plant  the  sets  in  properly  prepared  soil, 
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(d  to  water  tliem  occasionally  during  tlie  dry  season.  The 
unoval  of  the  crop  is  tedious  unless  the  tubers  can  be  ploughed 
.it,  as  potatoes  are  in  England,  which  is  seldom  possible,  owing 
the  dryness  of  the  soil.  The  flour  can  be  sold  profitably  at 
;ur  annas  per  pound,  and  at  this  rate  Rs.  400  per  acre  could  be 
lalized." 

ilMr.  Hamilton,  F.C.S.,  to  whom  samples  of  the  starch  were 
ibmitted,  reported  that  the  mucilage  yielded  by  a  sample 
rarked  "1st  sort"  was  nearly  as  good  as  that  of  Maranta 
L?rowroot,  but  that  the  sample  when  soaked  m  cold  water  gave 
jidications  of  the  presence  of  slight  acidity,  and  also  contained  a 
aall  proportion  of  soluble  starch.  He  suggested  the  avoidance 
I  unnecessary  exposure  to  the  sun,  and  the  addition  of  |  an 
nnce  per  gallon  of  caustic  soda  to  the  water  used  in  steeping  the 

ilped  roots.  All  the  samples  sent  to  him  contained  extraneous 
ters,  black    particles,  straw,  &g.,  introduced  during  the 

tcess  of  drying,  which,  it  is  hardly  necessary  to  say,  would 
tier  the  article  unsaleable  in  Europe. 

'urcuma  arrowroot  is  inferior  in  colour  to  Maranta  arrow- 
' ;  under  the  microscope  it  may  differ  greatly  in  appearance, 
the  starch  grains  of  different  species  of  Curcuma  are  variable 
>ize  and  shape. 

Commerce. — Madras  in  1869-70  exported  3,729  cwts.  of 
ircuma  arrowroot,  valued  at  Hs.  14,152.  In  Bombay  "  Mala- 
V  Arrowroot "  fetches  from  Rs.  3  to  E,s.  4  per  maund  of  28  lbs. 

CURCUMA  LONGA,  Linn. 

Fig.—Bentl,  and  Trim.,  t.  269  ;  Rhecde,  Ilorf.  Mai.  xL, 
II.  Turmeric  [Eng.),  Curcuma,  Souchet  des  Indes,  Safrau 
s  Indes  [Fr.]. 

Hab. —  Parasuathin  Behar.  Cultivated  elsewhere.  The 
bers. 

Feruac?(/ar.— Ilaldi,  Haldar,  Halja  {Hind.),  Ilalad  {Beng., 
auz.),  Manjal  {Tarn.),  Pasapu  {Tel.),  Manual,  Mariualu 
fal.),  Arishina  {Can.). 
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History,  U  ses,  &C. — Turmeric  appears  to  have  coii 
into  vise  in  India  as  a  substitute  for  saffron  and  other  yellow  dyi 
which  were  used  by  the  ancient  Arians  before  thej  invaded  t  i 
country.  The  Arians  were,  as  we  know,  great  worshipperB 
the  solar  sj^stera,  hence  they  held  in  special  estimation  th(^ 
plants  which  yield  a  golden-yellow  dye  resembling  sunligl. 
and  attributed  to  them  protective  and  auspicious  properties. 

Turmeric,  best  known  as  Haridra  in  Sanskrit,  has  forty-s 
synon^'-ms,  such  as  Pita yellow,"  Gauri  "brilliant,"  Varnav, 
"  having  colour,"  Kamala  "  lustful,"  Nisa,   Rajani,  and 
other  words  which  signify  "night."    The  use  of  the  latt' 
sj^nonyms  is  variously  explained.    A  distinguished  professor  < 
Sanskrit,  whom  we  consulted,  referred  us  to  one  of  the  h 
commentators  on  the  AmaraJcosa,  Avho  states  that  turmei 
being  a  substance  used  for  dj^eing  came  to  be  called  rajai 
which  etymologically  means  the  material  by  which  a  thing 
dyed,  because  the  word  rajani  had  already  come  to  be  used  i 
the  language  to  denote    night."    A  well-known  Bombay  V<n 
to  whom  we  put  the  question,  replied,  "We  have  traditi^ 
that  it  is  called  '  night,'  because  in  former  times  married  wonii 
used  daily  to  apply  turmeric  in  the  evening."    On  furth' 
enquiry  we  learned  that  this  practice  is  not  extinct,  as  he  sui 
posed,  but  still  prevails  in  Goan  villages,  about  Asnora,  ai' 
probably  elsewhere.    Married  women  in  the  evening,  when  tl 
house- work  is  completed,  dip  their  hands  in  turmeric  wat< 
and  pass  them  lightly  over  their  cheeks :  the  mistress  of  li 
house  also  performs  the  same  office  for  any  married  friend 
may  happen  to  drop  in  at  this  time,  and  on  some  pretcin 
detains  her  until  the  lamps  are  lighted.    The  reason  they  gi^ 
for   doiuff  this  is   that    the   s:odd6ss   Lakshmi  may  vi- 
the  house  at  this  time.    This  goddess  is  regarded  as  the  wife 
Smya,  and  the  practice  is  probably  a  survival  of  suu-worsbii 
In  Hindu  ceremonial  turmeric  is  almost   always  nccessan 
Amongst  the  most  important  occasions  on  which  it  is  used  weni: 
mention  the  following  as  prevailing  in  most  j)arts  of  India : 

A  few  days  before  the  marriage  ceremonies  conimcnce, 
married  women,  or  five  virgins,  anoint  the  bride  with  tunne 
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.  and  oil  iif)Oii  the  forehead,  head,  breast,  back,  and  feet,  and  the 
biido  puts  on  a  robe  dyed  with  turmeric,  which  she  wears 
until  the  day  of  the  marriage.  Turmeric  and  oil  is  sent  from 
;the  house  of  the  bride  to  the  bridegroom,  who  is  anointed  in 
a  similar  manner,  and  sends  back  a  similar  present  to  the  bride. 

The  marriage  contract  is  stained  or  spotted  with  turmeric* 
During  the  ceremonies  the  sisters  of  the  bridegroom  perform 
i  \rta  before  him  with  a  clish  of  turmeric  water,  and,  dipping 
}  theii'  fingers  in  it,  touch  his  forehead. 

A  portion  of  the  wall  is  daubed  with  turmeric  and  dashes  of 
binkit  after  the  arrival  of  the  bride  in  the  bridegroom's  house, 
uid  before  it  are  placed  the  kiil  and  all  the  clothes  and  orna- 
nents  constituting  the  marriage  presents ;  the  bridegroom,  and 
ifter  him  the  bride,  prostrate  themselves  before  this  spot. 

;  The  bridegroom  ties  a  thread  round  the  bride's  wrist,  to 
:  vhich  is  attached  a  piece  of  turmeric  and  a  betelnut. 

j  Towards  the  end  of  the  ceremonies  the  bridal  party  play 
J  vith  turmeric  water,  dashing  it  over  one  another. 

A  woman  who  performs  sati  and  married  women  when  they 
5  ie  are  taken  to  the  funeral  pile  clothed  in  a  robe  dyed  with 
!  urmeric. 

\  At  all  times  when  ^^f'^')  oi'  worship  of  the  gods,  is  made, 
ij  urmeric  is  necessary. 

*.|  When  a  new  sari  (robe)  has  been  purchased,  two  threads  arc 
vj  rawn  out,  one  of  which  is  offered  to  Surya.,  and  the  other  to 
\  'le  goddess  Tulasi,  and  turmeric  is  applied  to  the  corner  of  the 
./  loth. 

1  Turmeric  powder  and  kunhu  (a  pigment  made  with  turmeric 
I  nd  lime)  is  presented  to  women  who  have  husbands  living, 
'i  ad  to  temple  dancing  girls,  in  the  month  of  Chaitra,  or  upon 
>  10  occasion  of  the  ]N"auratra. 

>'   The  Akshata  rice  used  in  various  ceremonies  is  coloured  with 
rmeric  and  lime. 

In  the  Uamayan  turmeric  is  mentioned  as  one  of  tlic  eight 
^  gredients  of  the  Arghya,  a  respectful  oblation  made  to  gods 

'  1II.-52 
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and  venerable  men.  The  following  are  the  lines  as  given  in 
the  Hindi  version  of  that  poem  : — 

Dahi,  durba,  rochan,  plial,  mula, 

Nav  tulsi  dal,  mangal-mula. 

Curdled  milk,  Durva  grass, 
Yellow  gall  stones  of  the  cow,  Fruit, 
Roots,  Lotus  and  Tulsi  leaves, 
Turmeric. 

Medicinally  turmeric  is  described  in  the  Nighantds  as  hot. 
bitter,  pungent,  astringent  and  drying ;  it  corroborates  the 
bumors,  prevents  skin  diseases,  is  a  useful  application  to  swell- 
ings, boils,  &c,,  and  is  given  in  jaundice.  As  a  domestic  remed\ 
it  is  in  daily  use  ;  rubbed  down  with  oil  it  is  applied  to  an\ 
roughness  of  the  skin,  with  lime  to  bruises,  sprains,  and  all 
kinds  of  wounds  ;  a  decoction  forms  a  cooling  eyewash,  boiled 
with  milk  and  sugar  it  is  the  popular  remedy  for  a  cold,  th^ 
fumes  are  inhaled  by  those  suffering  from  severe  coryza,  clotL 
A-jed.  with  turmeric  is  used  as  an  eye-shade,  and  ghi  mixed  -with 
powdered  turmeric  is  given  to  relieve  cough.  As  a  spice  the 
powder  is  an  ingredient  in  curries  and  sweetmeats,  and  is  used 
by  every  native  of  India.  The  leaves  are  also  used  as  a 
condiment,  especially  with  fish,  which  is  wrapped  in  them  and 
fried. 

It  is  doubtful  whether  turmeric  was  known  to  the  Greeks. 
Dioscorides  mentions  an  Indian  root  as  a  kind  of  Kvneipos  resem- 
bling ginger,  but  having,  when  chewed,  a  j^ellow  colour  and 
bitter  taste.  The  Mahometans  use  turmeric  medicinally  iu  the 
same  manner  as  the  Hindus ;  they  also  prescribe  it  in  affection- 
of  the  liver  and  jaundice  on  account  of  its  yellow  colour.  Then 
are  many  Arabic  names  ;  the  best  known  are  TIruk-es-sufr  "gold 
root,"  and  Uruk-es-sabdghln  "dyers'  root."  The  moden) 
Persian  name  is  Zard-chubah  "  stick  saffron."  The  editor  oi 
the  Pharmaco'pccia  of  India  speaks  favourably  of  the  use  of : 
decoction  of  turmeric  in  purulent  conjunctiWtis ;  he  says  it  n 
very  effectual  iu  relieving  the  pain.  In  coryza  he  stales  thai 
the  fumes  of  burning  turmeric  directed  into  the  nostrils  cause  i 


SCITAMINE2E, 


411 


copious  mucous  discharge,  and  relieve  the  congestion.  {Op.  cit. 
-  231.) 

CuUivation. — Turmeric  requires  a  loamy  soil  and  abundance 
jf  manure  and  water ;  the  ground  must  be  well  worked  and 
ised  into  ridges,  9  or  10  inches  high  and  18  to  20  broad,  with 
utervening  trenches  9  to  10  inches  broad.    The  sets,  which 
usist  of  small  portions  of  the  root,  are  planted  on  the  tops 
;f  the  ridges,  at  about  ]  8  inches  to  2  feet  apart.    One  acre 
•equires  about  900  such  sets,  and  yields  about  2,000  lbs.  of  the 
!  esh  root  [Roxh. ) .    Other  autiiorities  state  the  yield  at  from 
,  '00  to  2,000  lbs.    Dalzell  and  Gibson  give   very  much 
if^her  figures  for  the  best  garden  soil  in  Guzerat,  viz.,  5,000  to 
),000  lbs.  per  acre.    They  state  that  the  return  to  the  culti- 
ator  is  equal  to  that  obtained  from  sugar-cane,  viz.,  Rs.  SOO 
r  acre.    The  time  for  planting  is  usually  about  the  end  of 
lay,  but  it  depends  greatly  upon  the  setting  in  of  the  rainy 
ison.    The  crop  may  be  raised  in  the  following  March  or 
.pril;  if  left  in  the  ground  new  shoots  appear  upon  setting  in 
i  the  following  rains  and  the  crop  is  lifted  about  20  to  21 
louths  after  planting.    In  some  parts  of  India  it  is  not  cou- 
riered good  practice  to  lift  the  plants  the  first  year.  When 
ffed,  the  roots  have  to  be  scalded  in  boiling  water  ar  by  steam- 
X  them  in  their  own  juice,  and  to  be  dried  in  the  sun  or  in  an 
on.    Turmeric  being  much  cultivated  along  with  other  crops 
is  impossible  to  obtain  any  reliable  acreage  returns. 

Description. — The  rhizome  of  the  turmeric  plant,  like 
I  at  of  most  Curcumas,  consists  of  a  central  ovoid  portion  and 
V  (3ral  lateral  elongated  portions,  all  of  a  deep  orange  colour, 
om  these  proceed  a  number  of  radicles,  at  the  ends  of  some  of 
'lich  colourless  oval  tubers  are  produced.    The  central  and 
'■ral  rhizomes  form  the  round  and  long  turmeric  of  commerce. 
10  former  vary  a,  good  deal  in  size  and  shape  ;  they  may  be 
iform,  ovoid,  or  almost  round,  and  are  generally  cut  ujj  into 
'  or  more  pieces ;  the  latter  are  cylindrical,  tapering  towards 
extremities,  and  often  more  or  less  bent  ;  both  are  marked 
transverse  furrows,  and  bear  remains  of  the  rootlets  and 
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leaf- buds.  Turmeric  is  of  a  deep  brownish-yellow  colour,  (. 
firm  resinous  consistence,  and  has  a  peculiar  aromatic  odour. 

Microscojnc  structure. — Sections  of  the  fresh  rhizome  shov. 
the  exterior  to  be  composed  of  several  layers  of  compressf 
brown  cells.    The  parenchyme  consists  of  delicate  pol3'gon;i 
cells  of  a  yellow  colour,  the  majority  contain  starch  graiu 
which  are  mostly  elongated,  but  some  are  pyriform  or  ovoid 
a  smaller  number  of  cells  contain  globular  masses  of  yello 
resinous  matter,  and  a  rich  orange-yellow  essential  oil ;  the- 
cells  which  contain  much  resiu  have  little  or  no  oil,  when  tli 
resin  is  in  small  quantity  there  is  much  oil.    The  vascular  sy- 
tem  consists  of  scalariform  and  spiral  vessels,  which  are  mo- 
abundant  near  the  boundary  line  which  separates  the  cortic, 
fi'om  the  central  portion  of  the  rhizome.    This  boundary  lii; 
is  composed  of  small  empty  cells,  having  thicker  walls  th;^ 
those  of  the  rest  of  the  parenchyme. 

Chemical  composition. — Turmeric  contains  about  1  per  eei!' 
of  an  essential  oil.  Curcumin,  the  yellow-colouring  mattt 
of  turmeric,  has  been  examined  by  several  chemists,  who^ 
experiments  have  led  to*  the  conclusion  that  its  fonuula  i 
either  C'°H^°0-'  or  CH^"  0^'  that  it  melts  at  172°,  fomi 
red-brown  salts  with  alkalies,  is  converted  by  boric  o 
sulphuric  acid  into  rosocyanine,  by  reduction  with  zinc-dus 
into  an  oily  body,  by  oxidation  into  oxalic  or  terephthahc  acid 
and  by  fusion  with  potash  into  protocatechuic  acid.  Tli' 
experiments  of  Jackson  and  Menke  have,  however,  led  t 
results  differing  in  many  respect  from  those  above  detailed 
which  wex'e  probably  obtained  from  imjpure  preparations. 

The  Ouroumin  used  in  their  experiments  was  prepared  \\ 
treating  ground  turmeric  root  (Bengal  or  Madras)  with  hgli 
petroleum  to  remove  turmeric  oil,  and  then  with  ether,  whii'i 
dissolves  the  curcumin  together  with  a  large  quantity  of  resiii' 
and  it  was  finally  purified  by  crystallization  from  alcohol.  Ti^ 
quantity  of  curcamin  thus  obtained  was  only  0*3  per  cent  (I 
the  root ;  the  total  quantity  contained  in  the  root  is,  howevea 
much  larger,  as  a  considerable  amnunt  remains  mixed  with  tll| 
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vinous  impurities,  and  some  also  in  the  oil.    Curcumin  thus 
'  cpared  crystallizes  from  alcohol  in  stout  needles,  appearing  on 
nicroscopic  examination  to  be  made  up  of  well-formed  prisms 
'Ih  square  ends,  or  in  spindle-shaped  crystals  often  arranged 
radiate  groups.   It  has  an  orange  to  yellow  colour,  according 
;lie  size  of  the  crystals,  with  a  beautiful  blue  reflex;  its  solution 
other  exhibits  a  strong  green  fluorescence.    It  is  inodorous 
icn  pure  ;  melts  at  178°,  apparentl}'-  with  decomposition.  It 
3  nearly  insoluble  in  water,  somewhat  soluble  in  cold,  more 
ipadilyinhot  ethyl  and  methyl  alcohols,  more  soluble  in  glacial 
tic  acid,  less  in  ether,  very  slightly  in  benzene  and  carbon 
alj)hide,  and  all  but  insoluble  in  light  petroleum.  Strong 
ilphuric  acid  dissolves  it  with  a  fine  redcjish  purple  colour, 
radually  changing  to  black  from  charring ;  curcumin  dissolves 
idily  in  alkalies  and  alkaline  carbonates.    Its  ammoniacal 
ution  gives  off  ammonia  when  boiled,  and  deposits  unaltered 
icuniin.   Baryta  water  convei'ts  it  into  a  blackish-red  powder, 
.1  lirae  water  gives  a  red  solution  like  that  obtained  with 
Iciuni  carbonate.    Curcumin  is  not  affected  by  acid  sodium 
phite.    Pure  curcumin  gives,  as  the  mean  of  several  analyses, 
•50  per  cent,  carbon  and  5  "63  hydrogen,  leading  to  the 
inula  0^*11^*0',  which  requires  68*29  carbon,  5*69  hydrogen, 
1(1  26 '02  oxygen,  and  this  formula  has  been  confirmed  by  the 
ilysis  of  several  derivatives.    For  an  account  of  the  deriva- 
03  of  curcumin,  confer.  Phar.  Jonrn.,  Dec.  30th,  1882. 
rurmeric  oil  or  Turmerol,  to  which  turmeric  (and  therefore 
iiry  powder)  owes  its  aromatic  taste  and  smell,  has  been  ex- 
f:tcd  from  Bengal  turmeric  by  C.  L.  Jackson  and  A.  E.  Menke 
blight  petroleum,  and  after  being  freed  from  the  higher- 
'iiing  portion  of  that  solvent  by  heating  to  150°  in  a  flask, 
formed  a  thickish  oily  yellow  liquid  having  a  pleasant  aro- 
'tic  odour.    It  was  purified  by  fractional  distillation  under 
iiiinished  pressure,  and  was  thereby  separated  into  three 
tious,  the  first  boiling  below  193°,  the  second  at  193°  to 
and  the  tliird  consisting  of  a  viscous  semi-solid  residue, 
middle  portion  consisted  of  nearly  pure  turmerol  ;  the  first 
that  substance  contaminated  witli  hydrocarbons  from  tho 
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petroleum.  The  middle  fraction,  after  further  purification  1, 
distillation  in  a  vacuum,  gave,  as  a  mean  result  of  sever: 
analj^ses,  83"62  per  cent,  carbon  and  10*42  hydrogen,  agreeiii 
nearly  with  the  formula  II'''  0,  which  requires  83-81  ( 
and  10-29  H.  Turmerol  is  a  jDale  yellow  oil  having  a  pleasai 
aromatic  smell,  and  a  density  of  0"9016  at  17°.  It  is  optical! 
dextrogyrate,  [a]=33'52.  Under  ordinary  pressure  it  boils  ; 
285°  to  290°,  but  decomposes  at  the  same  time,  yielding  a  sul 
stance  of  lower  boiling  point.  {Amer.  Chem.  t7oM/'«.,  IV.,  pp.  36- 
374.)  Schimmel  and  Co.  (Bericht,  Oct.  1890)  state  that  duiing 
scientific  investigation  of  Curcuma  oil  they  proved  it  to  contai 
Fhellandrene. 

Commerce. — The  bulk  of  the  turmeric  cultivated  in  India  i 
consumed  in  the  East  as  a  dj'e  and  condiment,  and  the  coi; 
sumption  must  be  very  large  as  every  one  uses  it.  Full  parti 
culars  cannot  be  learned,  but  a  trans-frontier  trade  exists,  au- 
the  various  Indian  ports  exchanged  in  1886-87,  281,117  cwtv 
valued  at  Rs.  24,38,260.  During  5  years  fromlS84to  ]8t 
Tuticorin  exported  6,802  cwts.  of  turmeric  at  the  averaf! 
valuation  of  Rs.  7-8  per  cwt.  In  the  foreign  trade  turmeric  : 
treated  as  a  dye,  and  the  statistics  include  the  wild  or  Coclii 
kind.  In  1885-86  the  exports  were  156,287  cwts.,  valued 
Rs.  14,00,000;  in  1886-87,  140,994,  cwts.  were  exported,  valm. 
at  Rs.  10,32,025.  The  trade  fluctuates  greatly:  in  ]88]-.^ 
only  70,783  cwts.  were  exported;  in  1876-77,  123,824  cwts. 

K^MPFERIA  GALANGA,i.«>«. 

-p'lg.— Rose.  8eU.,  i.  92;  Wi(/ht  Ic.,  t.  899 ;  E/ieede,  Eon 
Mai.  xL,  i!.  41. 

Hab. — In  the  plains  throughout  British  India.   The  tuber- 

Vernacular. — Chandra-mula  {.Hind.),  Chandu-miila,  Iluim'il 
[Beng.),  Kachula-kalaugu  {Mai,,  Tarn.),  Chandra-mula,  Utuc 
(J/ffr.),  Kapur-kachri  {Guz.). 

History,  Uses,  &C.— The  plant  is  called  Chandra-iuul 
or  Chaudra-mulika  in  Sanskrit,  but  it  is  not  meutioued  in  th 
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ia-Birghanta.  It  is  much  cultivated  in  gardens  by  the 
unci  lis,  whose  women  use  the  aromatic  leaves  and  roots  as  a 
.i-rfume  when  washing  their  hair;  on  this  account  the 
Linacular  names  Utnen  and  Kctfur-kachri  have  been  given  to 

iu  Western  India,  as  its  odour  exactly  resembles  that  of  the 
.ot  of  Hedychiim  spicatum,  which  is  sold  in  the  bazars  as  a 

qmr-kachri,  and  is  an  ingredient  in  the  Utnen  or  perfumed 
owder  for  the  hair,  which  has  been  described  in  Yol.  ii.,  p.  234. 
:lieede  states  that  the  tubers  reduced  to  powder  and  mixed 
itb  honey  are  given  in  coughs  and  pectoral  affections,  boiled 
1  oil  they  are  applied  externally  to  remove  obstructions  in  the 
asal  passages.    In  the  Diet.  Econ.  Prod,  of  India  {IV,  561),  it 

^tated  on  the  authority  of  Mason  that  the  roots  are  often  seen 

lached  to  the  necklaces  of  Karen  women,  for  the  sake  of  their 
orfume,  and  that  they  also  place  them  in  their  clothes  for  the 

ne  reason.    They  are  also  said  to  be  used  as  a  masticatory 

lUg  with  betel  leaves  and  areca  nut. 

Description. — The  roots  consist  of  branched  tubers, 
>erabKng  ginger  in  form,  which  give  off  fleshy  fibres  bearing 
iiite  pendulous  tubers;  they  have  a  peculiarly  agreeable 
mphoraceous  odour,  exactly  like  that  of  the  Kapur-kachri  of 
bazars.    The  leaves  are  radical,  petioled,  ovate-cordate, 

ween  acute  and  obtuse ;  margins  membranaceous  and  waved ; 

per  surface  smooth,  deep  green;  under  surface  pale  and 
laewhat  woolly.  The  leaves  are  much  crowded,  but  when  they 
'1  find  room  they  spread  flat  on  the  surface  of  the  earth,  the 
'ioles  are  hid  beneath  the  soil  and  form  cylindric  sheaths 

losing  the  fascicles  of  flowers,  which  arc  of  a  pellucid  white, 

white  marked  with  purple  spots,  and  have  the  same  fragrant 

'iir  as  the  leaves  and  roots.    All  parts  of  the  plant  have  a 

terish  and  camphoraceous  taste. 

The  roots  are  not  met  with  in  commerce,  but,  judging  from 
!ie  which  we  have  sliced  and  dried,  would  appear  to  be 
'able  of  supplying  an  article  equal  to  the  Kapur-kachri  of  tlio 
*P8.  (See  Ecdychium  spicaium).  The  plant  is  cultivated 
til  the  greatest  ease,  and  yields  a  largo  crop  of  roots. 
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Chemical  comjjositioii. —  The  fatty  matters  dissolved  out  > 
this  tuber  by  ether  consisted  of  a  fragrant  liquid  oil,  and 
solid  white  crystalline  substance  separated  by  petroleum  ethc 
The  alcoholic  extract,  amounting  to  2*76  per  cent.,  contaius 
some  white  transparent  prisms  of  an  alkaline  nitrate,  and 
few  nodules  of  a  circular- shaped  crj'stalsof  a  yellowish  colon 
This  extract  contained  a  small  quantity  or  alkaloid,  and  son 
sweet  body  reducing  Fehling's  solution.    A  large  quantity 
starch  is  present,  and  4' 14  per  cent,  of  gum.    The  tubers  dri. 
at  100°C  lost  4*11  per  cent,  of  moisture,  and  jdelded  13'7 
per  cent,  of  mineral  matter. 

.  K^MPFERIA  ROTUNDA,  LhuK 

Fig. — Hose.  Scit,  t.  97  ;  Bot.  Mag.,  t.  920  and  6054;  Wio 
Ic,  t,  2029  ;■  Bheede,  Eort.  Mai.  xi.,  t.  9. 

Hab. — Throughout  India,  often  cultivated. 

Vernacular. — Bhume-champa  {Hind.),  Bhin-champa  {Bemj. 
Bhin-champo  (Quz.),  Bhin-chapha  {Mar.),  Konda-kalava  {Tei 
Malan-kua  {Mai.) 

History,  Uses,  &C. — This  plant,  called  in  Sansk; 
Bhumi-champaka,  gi-ound  champaka,"  from  the  sweetness 
its  flowers  resembling  that  of  the  champaka  {Mickelia),  thoiu 
not  mentioned  in  the  Raja-nirghanta,  is  one  of  the  common', 
domestic  remedies  of  the  Hindus.  Its  small  globular  pend 
lous  tiibers,  at  one  time  supposed  to  be  the  "  round  zedoary  " 
the  druggists,  are  used  throughout  India  as  a  local  applicati' 
to  tumours,  wounds,  and  swellings  of  all  lands.  Rhecde  stat 
that  in  Malabar  the  whole  plant,  when  reduced  to  powder,  ai 
used  in  the  form  of  an  ointment,  is  considered  to  be  of  wondt 
ful  efficacy  in  healing  fresh  wounds,  and  that,  taken  internal  I 
it  is  thought  to  remove  any  coagulated  blood  or  purulent  matij 
that  may  be  within  the  body  ;  he  adds  that  the  root  is  a  uscli 
application  to  anasarcous  swellings.  In  Western  India  t- 
tubers  are  used  as  a  popular  local  application  in  mumpsM^ 

*  Tuberous  roots  were  used  by  the  ancients  for  the  same  purpose.  V 
Scrib.  Larg.  Coui)).  14.  I 
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ind),  but  as  they  are  generally  combined  with  more  active 
L-medies,  such  as  Croton  seeds,  Aconite,  and  Nux  Vomica,  it  is 
probable  that  they  do  not  contribute  much  to  the  cure.  The 
root  consists  of  several  central,  almost  globular  rhizomes,  from 
which  proceed  numerous,  thick,  fleshy  rootlets,  all  of  which 
terminate  in  small,  oblong,  or  round  tubers ;  the  substance  of 
the  rhizomes  and  tubers  is  of  a  pale  straw  colour,  and  has  a 
bitter,  pungent,  camphoraceous  taste,  much  like  that  of  true 
zedoary ;  the  whole  plant  is  aromatic. 

HEDYCHIUM  SPICATUM,  Ham. 
Fig.^JSot.  Mag.,  t.  2300. 

Hab. — China  Himalaya.  The  tubers. 

Vernacular. — Kapur-kachri,  Kachur-kacha_,  Kachri  {Hind.), 
Kapdr-kachari  {Mar.,  Guz.),  Shimai-kichilik-kizhangu  {Tarn.). 

History,  U  Ses,  &C. — Sati,  the  Sanskrit  name  for  Cur- 
ima  Zedoaria,  is  sometimes  erroneously  applied  to  this  plant, 
which  is  not  mentioned  in  the  Raja  Nirghanta.    In  the  Hima- 
layas it  is  known  as  8heduri,  and  the  leaves  are  made  into  mats 
which  are  used  as  sleeping  mats  by  the  hill  people.    The  aromatic 
I'oot-stocks  are  used  as  a  perfume  along  with  Henna  {Lawsonia 
dha)  in  preparing  the  cloth  known  in  the  North-West  Pro  vin- 
es as  Malagiri  {Watt),    The  sliced  and  dried  root  is  an  article 
I  considerable  importance  in  Indian  trade,  as  it  is  a  principal 
ingredient  in  the  three  kinds  of  Ahir,  or  scented  powder,  used  by 
'he  Hindus  in  worship,  and  as  a  perfume.    White  Abir  is  made 
om  the  following  ingredients : — The  root  of  Androjjogon  murica- 
'"s,  the  tubers  of  Hedychium  sjncatum,  sandalwood  and  arrowroot 
(luclian),  or  flour  of  Sorghum.    The  kind  of  Abir  called  Ghisi 
in  Hindi,  and  Padt  in  Guzerathi,  contains  in  addition  to  the 
"ove  ingredients  the  seeds  of  Prums  Mahalih,  Artemisia  Siever- 
ina,  the  wood  of  Cedrus  Deodat'a,  the  tuber  of  Curcuma  Zedo- 
'  ia,  cloves  and  cardamoms.    Black  Abir,  or  BuJcka  of  the  Dec- 
Q>  contains  in  addition  to  all  the  above  ingredients,  Aloes- 
'Jod,  costus,  the  root  of  Nardostachijs  Jatamansi,  and  liquid 
'orax.    The  scented  powder  of  the  Jains  called  VasaMqm  or 
111.-53 
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Vasakshepa,  does  not  contain  it,  but  consists  of  sandalwood, 
saffron,  musk,  and  Borneo  camphor.  Two  kinds  of  Kdpur- 
kachrf  are  found  in  the  Bombay  market,  viz.,  Chinese  and 
Indian  ;  the  latter  was  supposed  by  Royle  to  be  the  Sitfariitee 
or  lesser  Galangal  of  AinsHe  (Mat.  Ind.  I.,  p.  140),  but 
Moidln  Sheriff  states  that  the  Sittarittee  of  the  Tamils  is  the 
true  lesser  Galangal,  which  statement  appears  to  be  correct. 
Powell  informs  us  that  the  rhizome  is  pounded  with  tobacco 
and  smoked  in  the  Punjab. 

Description. — Indian  Kdpur-kachri  occurs  in  sHces, 
mostly  circular,  but  sometimes  the  section  is  made  in  a  sloping 
direction  ;  the  slices  are  -j  an  inch  or  less  in  diameter,  and 
vary  much  in  thickness  ;  they  are  white  and  starchy,  and  when 
freshly  pared  exhibit  a  faint  line  dividing  the  cortical  from  the 
central  portion ;  the  edges  of  each  slice  are  covered  by  a  rough 
reddish-brown  bark  marked  with  numerous  scars  and  circular 
rings ;  here  and  there  rootlets  remain  attached  ;  the  odour  is 
like  that  of  orris  root,  but  more  powerful  and  strongly  cam- 
phoraceous  ;  the  taste  pungent,  bitter,  and  aromatic.  Tlic 
Chinese  drug  is  a  little  larger  than  the  Indian,  whiter,  and  less 
pungent;  the  bark  is  smoother  and  of  a  lighter  colour. 

Microscopic  structure.  — The  rhizome  consists  of  a  delicate 
parenchyma,  most  of  the  cells  of  which  are  loaded  with  large 
ovoid  starch  grains,  a  few  contain  a  yellowish  resin,  and  essen- 
tial oil ;  the  epidermis  is  composed  of  several  rows  of  compress- 
ed, nearly  empty,  reddish-brown  cells.  From  the  unaltered 
condition  of  the  starch  it  appears  that  the  rhizomes  are  not 
exposed  to  heat. 

Chemical  comjjosition. — The  dried  tubers  have  been  examined 
by  J.  C.  Thresh  {Pharm.  Journ.  [3]  XY,  361).    The  proximate 
analysis  gave  the  following  results : — 
Soluble  in  petroleum  ether — 

Ethylmethylparacoumarate   3-0  )  g.y 

Fixed  oil  and  odorous  body   2*9  / 

Soluble  in  alcohol — 

Indif.  substance  ppt.  by  lannin  1  0.7 

Acid  resin,  &c  J 
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Soluble  ia  water — 

Glycoside  or  saccharine  matter   1-0 

Mucilage   2*8 

Albuminoids^  organic  acid,  &c....   1-9 

Starch   52-3 

Moisture   13-6 

Ash'   4-6 

Cellulose,  &c  ,   15-2 


100-0 

The  odorous  principle  was  entirely  taken  up  by  petroleum 

her,  upon  allowing  the  petroleum  ether  to  evaporate  slowly,  an 
ibundant  crop  of  large,  colourless,  tabular  crystals  was  obtained, 

gather  with  a  pale  yellowish-brown  oily  fluid.  These  crystals, 
ifter  washing  with  cold  petroleum,  were  submitted  to  a  series 
i  )f  recrystallizations  in  order  to  remove  traces  of  the  odorous 
natter.  They  were  finally  obtained  quite  odourless,  and  found 
0  possess  the  following  properties  : — Soluble  in  petroleum 
ther,  ether,  alcohol,  chloroform  and  benzol.  Insoluble  in 
liluted  solutions  of  potash,  soda  or  ammonia.  Sulphuric  acid 
iissolved  it  in  the  cold  without  production  of  colour,  but  if 
leated  the  solution  became  purple  red.  The  alcoholic  solution 
vas  neutral  in  reaction,  not  coloured  by  ferric  chloride  or 
n'ecipitated  by  basic  lead  acetate.    It  did  not  reduce  silver 

ilts. 

The  melting  point  (uncorrected)  was  found  to  be  120 — 121° 
.  (49°  C),  and  after  melting  it  would  remain  fluid  at  ordinary 
mperatures  for  days  if  left  undisturbed. 

By  burning  with  copper  oxide  in  a  current  of  oxygen  the 
'  Hewing  results  were  obtained  : — 

•2931  gram  yielded  -7490  gram  CO'  and  '1804  gram  O. 
•2703  gram  gave  -6912  gram  CO'  and  -1690  gram  H'^O. 
These  results  agree  with  the  emj)irical  formula  C"H^*0^ : — 
The  uncrystallizable  portion  of  the  petroleum  ether  residue 
'3  found  to  consist  of  the  odorous  principle,  a  fixed  oil  and  a 
fy  considerable  proportion  of  ethylmethylparacoumarate,  the 
^t^ter  doubtless  prevented  from  crystallizing  by  the  presence 
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of  the  former.    Upon  saponification  of  the  mixture  with  alco 
holic  potash,  two  crystalline  acids  were  obtained,  the  methyl- 
paracoumaric  and  another,  apparently  a  fatty  acid.    This  lattt 
was  totally  insoluble  in  boiling  water,  but  cry stalliz  able  fron 
alcohol.    The  quantity  obtained  did  not  enable  the  author  t 
identify  it  with  certainty.    A  minute  quantity  of  the  oily  fluii 
abovementioned   dropped  upon    the  clothes,  rendered  thei 
highly  odorous  for  a  considerable  length  of  time,  or,  if  expose^ 
caused  a  large  room  to  be  pervaded  -with  an  odour  resembling 
that  of  hyacinths. 

Commerce. — The  Chinese  drug  which  forms  by  far  the  greatc 
proportion  of  the  commercial  article  is  shipped  to  Indian  port 
via  Singapore,  and  is  valued  at  E,s.  4|  per  maund  of  37^  lb-; 
Sir  E.  Buck  {Dyes  and  Tans  of  the  N.-W.  Provinces)  gives  th' 
export  from  Kumaon  in  1875-76  as  95^  cwts.,  and  also  state 
that  in  the  same  year  an  equal  quantity  was  exported  fron 
Garhwal,  and  40^  cwts.  from  the  Bijnor  district.  In  Davie-- 
Trade  Report  25  maunds  (about  2,000  lbs.)  are  given  as  tlu 
annual  export  via  Peshawar  to  Afghanistan  {Diet.  Em: 
Prod.  Ind.  lY.,  p.  208).  The  Indian  kind  is  valued  in.Bombax 
at  about  E.s.  6  per  maund  of  87^  lbs.  It  is  not  so  bandsoni' 
in  appearance  as  the  Chinese,  but  is  more  odorous. 

ZINGIBER  OFFICINALE,  Rose. 

Y\g,—BentL  and  Trim.,  t.  270  ;  Rose.  Monand.  PI.,  83 
Woodville,  t.  250;  Steph.  and  Ch.,  t.  96. 

Hab. —  Cultivated  throughout  the  East.    The  rhizome. 

Vernacular. — (Fresh)  adrak,  adi,  (dry)  Sonth  {Hind.)  ;  (fresh 
Alen,  (dry)  Sonth  {Mar.);  (fresh)  Ada,  (dry)  ^ont  {Beng.) 
(fresh)  Inji,  (dry)  Shukku  {Tarn.) ;  (fresh)  Allam,  (dry)  Sont 
(TeZ.);  (fresh)  Hasisunthi,  (dry)  Yana-sunthi  (C(7;?.);  (fresh 
Adu,  (dry)  Sunth  {Guz.)  ;  (fresh)  Inchi,  (dry)  chukka  [^al.) 

History,  Uses,  &C.  —  Ginger  has  been  cultivated,  i 
India  from  prehistoric  times  ;  it  is  a  native  of  the  East,  but  i 
not  now  known  in  a  wild  state.    In  Sanskrit  it  bears  man 


80ITAMINE2E. 


421 


aames,  sucli  as  Mahaushadlia  "  great  remedy,"  Visva  "  perva- 
ler,"  Visva-bheshaja  "panacea,^'  Sringavera  "  antlered,''  Katu- 
ibadra  «'the  good  acrid/'  &c.  "When  dried  it  is  known  as 
^unthi  and  Nagara  in  distinction  from  Ardraka  "  fresli 
j^inger."  In  the  Nighantas  it  is  described  as  acrid  and 
iligestive,  useful  for  the  removal  of  cold  humors,  costiveness, 
lausea,  asthma,  cough,  colic,  palpitation  of  the  heart,  tym- 
janitis,  swellings,  piles,  &c.  Ginger  is  one  of  the  three  acrids 
rtrikatu)  of  the  Hindu  physicians,  the  other  two  being  black 
pper  and  long  pepper ;  combined  with  other  spices  and 
ugar,  as  in  the  preparations  known  as  Samasarlcara  churna  and 
lahhagya  sunthi,  it  is  given  in  dyspepsia  and  loss  of  appetite, 
u  rheumatism  preparations  of  ginger  and  other  spices  with 
Hitter  are  given  internally,  and  it  is  an  ingredient  in  ^Is  used 
ir  external  application.  The  juice  of  the  fresh  tubers,  with  or 
.ithout  the  juice  of  garlic,  mixed  with  honey,  is  a  favourite 
domestic  remedy  for  cough  and  asthma,  with  lime  juice  it  is 
fled  in  bilious  dyspepsia,  and  a  paste  of  dry  ginger  and  warm 
ater  is  applied  to  the  forehead  to  relieve  headache.  In  Western 
mdia,  ginger  juice,  with  a  little  honey  and  a  pinch  of  burnt 
eacock's  feathers,  is  the  popular  remedy  for  vomiting.  In 
d  Persian  we  find  the  names  8hingahir  or  Shangabir  and 
(kak  applied  to  ginger,  and  it  was  probably  through  the 
'ersians  that  the  Greeks  first  became  acquainted  with  it,  as 
eii'  iiyyi^epL  is  evidently  derived  from  the  Sanskrit  Sringcwet^a 
ough  the  Persian  form  of  the  word.  The  Arabic  name 
'anjabil  is  of  similar  origin,  the  chief  difference  being  the 
hstitution  of  the  letter  j  for  g,  which  is  not  in  the  Arabian 
phabet. 

Ginger  is  described  by  Dioscorides  as  hot,  digestive,  gently 
ixative,  stomachic  and  having  all  the  properties  of  pepper  ;  it 
as  an  ingredient  in  coUyria  and  antidotes  to  poison.  Pliny 
tiees  it  in  his  chapter  on  peppers,  but  very  briefly,  and  it  does 
ot  appear  to  have  been  regarded  as  an  article  of  much 
Qportance  in  his  time. 

In  the  second  century  of  our  era,  ginger  is  mentioned  as  liable 
duty  (vectigal)  at  Alexandria  along  with  other  Indian  spices. 
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{Vincent  Com.  and  Nav.  of  the  Ancients,  III,  695),  Galen  recoui 
mends  it  in  paralysis  and  all  complaints  arising  from  cold  hu 
mors ;  Paulus  in  neuralgia  and  gout.  Ibn  Sina  and  other  Arabia : 
and  Persian  physicians  closely  follow  the  Greeks,  but  enlar^ 
upon  its  apbrodisiacal  properties.  In  modern  medicine  ll. 
value  of  ginger  as  a  carminative  in  atonic  dyspepsia  and  flatuleii 
colic,  and  as  a  masticatory  in  relaxed  conditions  of  the  throa 
is  generally  admitted. 

The  manufacture  of  ginger  beer  and  ginger  ale  forms  a  larg 
portion  of  the  mineral  water  trade  in  England^;  indeed,  soiii 
makers  have  acquired  a  special  reputation  for  their  production 
Besides  the  large  number  of  fermented  and  aerated  ginger  beei 
consumed  at  home,  a  good  deal  of  ginger  ale  is  shipped  in  gla- 
bottles  from  Belfast,  especially  to  the  United  States.  Aboii 
16,000  packages  or  casks  are  so  exported  annually,  for  it  hu 
become  a  fashionable  beverage  in  America  among  all  classes. 

According  to  the  American  official  returns  the  imports  in  tli 
two  years  ending  June  were  as  follows  (the  duty  beiag  2- 
per  cent.): — 

1888.  1889. 
Dozen  bottles.  Dozen  bottles. 

.  Ginger  ale  and  beer  231,721  261,828 

Ginger  cordial   262 

Preserved  ginger  (35  per 

cent,  duty)  value  $14,289  $2,670 

Hundredweights.  Hundredweight  - 

Eaw  ginger(duty  free)  34,194  27,718 

The  value  of  the  ginger  ale  and  beer  imported  there  was  v. 
1887,  $153,376;  in  1888,  $126,987,  and  in  1889,  $92,001 

The  manufacture  of  ginger  ale  seems  to  have  been  com 
menced  there  also  ;  for  last  year  3,51 2  dozen  quarts  were  sen 
away  from  New  York  and  New  Orleans,  besides  what  'wa 
locally  consumed. 

The  number  of  uses  to  which  ginger  is  applied  besides  as 
spice,  confection  and  medicine  are  many  ;  for  instance,  we  ha^ 
gingerade,  ginger  ale,  ginger  beer,  ginger  brandy,  ginger  brea^ 
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ijinger  champagne,  ginger  cordial,  ginger  essence,  ginger 
lozenges  and  ginger  wine. 

I  On  the  Continent  of  Europe,  ginger  is  less  used  and  appre- 
mted  than  in  England. 

;  Soluble  essences  of  ginger  are  required  for  making  good 
'nger  beer,  and  Belfast  and  American  ginger  ales.    There  are 
ciated  and  fermented    ginger  beers;  the  best  unbleached 
nuaica  ginger,  well  bruised,  being  used  for  the  latter.  Ginger 
also  used  for  a  kind  of  cordial  and  champagne. 

Lastly,  young  ginger  is  candied  and  preserved  to  a  con- 
iderable  extent  in  the  East,  and  comes  into  commerce  under 
le  section  of  "succades."  The  quantity  imported  into  England 
rom  India  and  China  ranges  from  300,000  to  600,000  pounds, 
E  the  value  of  £1 1,000  to  £25,000.  The  mode  of  preserving  it 
;  to  steep  the  rhizomes  in  vats  of  water  for  several  days, 

iHging  the  water  once.  When  taken  out  it  is  spread  on 
ibles  and  well  pricked  or  pierced  with  bodkins.    The  rhizomes 

'  then  boiled  in  a  copper  caldron,  then  steeped  for  two  days 

1  nights  in  a  vat  with  a  mixture  of  water  and  rice  flour, 
iter  this  they  are  washed  with  a  solution  of  lime,  then  boiled 
ith  an  equal  weight  of  sugar  and  a  little  white  of  egg  is  added 
'  clarify. 

After  the  ginger  has  been  boiled  a  second  time  it  is  put  in 
■zed  jars  of  pottery,  holding  1  pound,  3  pounds  or  6  pounds, 
1  covered  with  syrup.    The  syrup  is  changed  two  or  three 
lies,  and  then  they  are  shipped  in  cases  holding  six  jars. 

l^^he  quality  called  "  Mandarin  "  is  put  up  in  barrels.  (P.  L. 
monds,  Amer.  Jn.  Pharm.  1891.) 

Description. — Many  qualities  of  ginger  are  met  with  in 
stern  commerce,  which  vary  greatly  in  appearance  ;  the  fresh 

bers  also  vary  in  size,  flavour  and  colour  in  different  soils. 

ue  variety  found  in  gardens  in  the  Concan  has  a  darker  colour 
I  a  ordinary  ginger  and  somewhat  of  a  zedoary  flavour  ;  it  is 
')wn  as  Kala-Ala,  "  black  ginger."  Dried  ginger  is  known 
'  wo  forms,  namely,  the  rhizome  with  its  epidermis,  in  which 
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case  it  is  called  coated;  or  deprived  of  ei^idermis,  and  ih 
termed  scraped  or  uncoated.  The  pieces,  which  are  called  Ij 
the  spice  dealers  races  or  hands,  rarely  exceed  4  inches  in  lenp- 
and  have  a  somewhat  palmate  form,  being  made  up  of  a  seri 
of  short,  laterally  compressed,  lobe-like  shoots  or  knol 
Uncoated  Cochin  ginger,  which  is  the  best  kind  produced 
India,  has  a  pale  bulf  hue,  and  a  striated,  somewhat  fibrov. 
surface.  It  breaks  easily,  exhibiting  a  short  and  farinaceo 
fracture  with  numerous  bristle-like  fibres  and  closely  resembl 
Jamaica  ginger  in  appearance  and  flavour.  "Black"  Cochi 
ginger  is  that  dried  in  the  wet  weather  by  means  of  hot  asbr 
Bengal  and  Bombay  gingers  have  a  brownish  or  reddi 
external  surface,  and  the  fractured  surface  is  harder  and  darkc 
the  flavour  is  less  delicate  than  that  of  the  Cochin  sort.  Coat 
gingers  are  now  seldom  met  with,  but  Indian  commerci 
samples  usually  contain  a  proportion  of  shrivelled  and  in 
perfectly  scraped  roots. 

Chemical  composition. — Ginger  has  been  very  complete! 
examined  by  J.  C.  Thresh.  {Pharm.  Journ.  (3)  xii.,  72.1 
He  found  Cochin  ginger  to  contain  volatile  oil  1"350  ;  fat,  w; 
(?)  and  resin  (in  the  petroleum  ether  solution),  1'205;  neutr 
resin  "950;  a.  and  b.  resins,  '865;  Ginger ol,  '600 ;  substaii< 
precipitated  by  acids,  5-350 ;  mucilage,  1*450 ;  indiffero 
Substance  precipitated  by  tannin,  organic  acids,  &c.,  6'80< 
extractive  soluble  in  alcohol  not  in  ether  or  water,  '280 ;  alkalo 
a  trace ;  metarabin,  8-120  ;  starch,  15*790  ;  pararabiu,  14-40( 
oxalic  acid  (as  CaC^O*),  '427;  cellulose,  3*750;  albuminoi< 
5-570 ;  vasculose,  &c.,  14-763 ;  moisture,  13-530  ;  ash,  4*80 
The  essential  oil  is  pale-yellow,  laevogyre  and  not  acru 
Gingcrol,  the  active  principle,  is  a  straw-coloured,  xiscv 
odourless  fluid  of  extremely  pungent  taste. 

According  to  S.  J.  Riegel,  East  India  ginger  yields  8  m 
cent,  of  oleo-resin,  whereas  Jamaica  ginger  only  yields  5  n 
cent.  It  may  be  best  extracted  by  alcohol,  ether  or  chlorofori 
benzin  will  dissolve  it,  but  it  does  not  exhaust  the  drug  ( 
satisfactorily  as  the  other  solvents. 
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(jommorce.—(j:m^Qr  is  extensively  cultivated  in  British  India, 
,  rom  the  Himalayas  to  Cape  Comorin, 

In  the  Himalayas  it  is  successfully  reared  at  elevations  of  4,000 
or  5,000  feet,  requiring,  however,  a  moist  soil.  The  Malabar 
inger,  exported  from  Calicut,  is  the  produce  of  the  district  of 
.>liernaad,  situated  to  the  south  of  Calicut.  In  the  Dacca 
rlistrict  the  natives  cleanse  the  roots  in  boiling  lime  water, 
which  probably  injures  much  of  the  fragrant  pungency,whereas 
11  Jamaica  they  use  simply  plain  water. 

In  order  to  dry  ginger  into  what  is  called  south  "  in  India 
—that  is,  to  enable  it  to  keep — the  fresh  roots  are  put  into  a 
)asket,  which  is  suspended  by  a  rope,  and  then  two  men,  one 
)n  each  side,  pull  it  to  and  fro  between  them  by  a  cord 
ittached,  and  thus  shake  the  roots  in  the  basket ;  this  process 
s  carried  on  for  two  hours  every  day  for  three  days.  After 
his  the  roots  are  dried  in  the  sun  for  eight  days,  and  again 
haken  in  the  basket ;  the  object  of  the  shaking  being  to  take 
ff  the  outer  scales  and  skin  of  the  roots.  Two  days  further 
i'}ing  completes  the  process,  and  the  ginger  sells  at  about  a 
upee,  or  two,  for  6  or  8  pounds.  The  value  of  the  East  Indian 
inger  exported  went  on  increasing  from  about  £63,000  (44,457 
uudredweights)  in  1881  to  over  £199,000  (133,280  hundred- 

ights)in  1887;  but  in  the  last  three  years  it  has  retrograded, 
uving  fallen  to  £70,398  (61,774  hundredweights)  in  the 
iiancial  year  ending  March,  1890. 

Last  year,  of  63,500  cwts.  imported  into  England,  India 
it  53,500  cwts.,  Jamaica,  5,900  cwts.,  and  West  Africa,  2,600 
\'ts.    (P.  L.  Simmonds.) 

ZINGIBER  CASSUMUNAR,  Pwxh. 

Fig. — Roxh.  in  As.  Research.  31,  ^.  7;  Bot.  Mag.,  i.  1426; 
Monancl  PI. 

Hab. — India.    The  rhizomes. 
111.-54. 
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Vernacular. — Bau-ada  {Beng.},  Nisa,  Malabari-halad  {Mar.\ 
Karpushpu  {Tel.),  Ban-adrak,  Ban-adi  (Bind.). 

History,  Uses,  &C. — This  plant,  in  Sanskrit  Va^irn- 
draka  or  "wild  ginger,"  though  not  mentioned  in  the  R4ja 
Nirghanta,  appears  to  be  well  known  in  most  parts  of  India 
as  a  domestic  remedy  among  the  peasantr)'",  who  rub  down 
the  tubers  with  water  for  administration  in  diarrhoea  and 
coKc.  Though  B-oxburgh  has  named  this  plant  Cassumunar, 
it  appears  to  be  very  doubtful  whether  its  roots  have  ever 
been  exported  to  Europe  or  have  ever  been  an  article  of  commerc 
in  India,  Kattu-manndl  is  a  Malabar  name  for  the  yellow 
zedoary,  and  it  appears  to  be  this  plant  which  has  furnished  thi 
Cassumunar  root  of  the  druggists  (cf.  Pereira,  Mat.  Med., 
ii.,  Pt.  ],  p.  236).  In  odour  and  taste  both  roots  are  very 
similar.  The  Marathi  name  Nisa  is  Sanskrit  and  signifie- 
"turmeric,"  and  seems  to  indicate  that  the  tubers  of  thi^ 
plant  are  used  as  a  substitute  for  that  article  by  th: 
peasantry. 

Description. —  The  fresh  rhizomes  are  1  to  2  inches  in 
diameter,  jointed,  compressed,  with  numerous  white  flesh} 
radicles,  to  some  of  which  white  tubers  are  attached.  Eacl 
joint  of  the  rhizome  is  furnished  with  a  leaf  bud.  Tfc( 
epidermis  is  scaly,  light-brown,  the  interior  of  a  rich  goldei 
yellow,  the  odour  is  powerful  and  not  very  pleasant,  like  i 
mixture  of  ginger,  camphor,  and  turmeric ;  the  taste  hot  anc 
camphoraceous. 

Microscopic  structure. —  The  epidermis  is  formed  of  man} 
layers  of  compressed  and  obliterated  cells.  The  parenchyma 
consists  of  large  polyhedral  cells ;  those  in  the  cortical  portioi 
of  the  rhizome  are  nearly  free  from  starch,  but  those  in  tt> 
central  portion  are  filled  with  large  ovoid  starch  granules.  I' 
all  parts  of  the  rhizome  large  cells  full  of  a  golden-yello^^ 
essential  oil  abound.  The  vascular  system  resembles  tlia 
of  turmeric. 
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CJiemieal  composition. — The  drug  yielded  to  analysis  : — 
Ether  extract  (essential  oil,  fat,  and  soft  resins)  ...  6*96 


Alcoholic  extract  (sugar,  resins)   7-29 

Water  extract  (gum,  acids,  &c.)  13-42 

Starch  15-08 

Crude  fibre  12- 61 

Ash   6-80 

Moisture   7*66 

Albuminoids,  modifications  of  arabin^  &c.  30' 18 


100  00 

The  root  had  a  pungent  odour,  similar  to  a  mixture  of  cam- 
phor and  nutmeg,  the  soft  resin  had  a  bitter  and  burning  taste, 
rhe  colouring  matter  had  many  of  the  reactions  of  curcumiu, 
;ut  was  more  readily  bleached  than  true  curcumin,  and  the 
;olour  of  the  powder  was  very  fugitive.  The  water  extract 
>ave  a  crystalline  precipitate  with  lead  acetate,  which  was 
ound  to  be  due  to  the  presence  of  malic  acid.  The  root 
ontained  more  mucilage  and  sugar  than  that  of  Curcuma  aro- 
•lafica.  We  were  unable  to  separate  any  of  the  "  soapy  extrac- 
ive"  mentioned  in  the  analysis  of  Cassumunar  root  by  Luca. 

CostuS  SpeciosUS,  Lam.  III.  i.,  t.  3  ;  Bheede,  Ilort. 
\lal.  xi.,  t.  8. 

Vernacular. — Keu  {Hind,  and  Beng.),  Penva  qr^r  {Mar.), 
lemuka  {Sans.).  Roxburgh  notices  a  preserve  made  of  the 
lesh  roots  which  is  considered  wholesome  and  nutritious. 
^.  speciosus  is  the  Tjana-kua  of  Rheede  and  the  Ilcrha  sjnralis 
irsuta  of  Rumphius.  Ainslie,  quoting  Brown's  History  of 
amaica,  says  that  the  root  is  there  used  as  a  substitute  for 
;inger,  but  is  very  inferior  to  it.  {Mat.  Ind.  ii.,  167.)  In  the 
'alcutta  Exhihition  Catalogue,  the  root  is  described  as  depura  - 
ive  and  aphrodisiac ;  similar  properties  are  attributed  to  it  in 
he  Concan,  where  it  is  very  abundant  in  moist  situations.  The 
hizome  resembles  the  great  Galangal  in  growth  and  structure, 
»ut  has  no  aromatic  properties,  the  taste  being  mucilaginous 
I'd  feebly  astringent;  it  could  only  be  used  as  a  substitute  for 
■inger  by  being  preserved  with  a  quantity  of  that  root  suffi- 
"ut  to  flavour  it. 
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ELETTARIA  CARDAMOMUM,  Mafon. 

Fig. — Rheede,  Eort.  3Ial.  oci.,  tt.  4  and  5  ;  Bentl.  and  Trim, 
t.  267  ;  Woodville,  t,  231  ;  Hoxh.  Cor,  Fl.  Hi.,  t.  22G.  ilalabai 
Cardamom  {Eng.),  Cardamome  du  Malabar  {Fr.). 

Hab.- — West  and  South  India.    The  fruit. 

Vernacular. — Chhoti-ilayachi     or  ilachi  {Hind.),  Elaiclj 
Gujrati-elaich  [Bemj.),  Elchi  {Guz.),  Veldoda  {Mar.),  EUa-kai 
{Tarn.),  Yalakki  {Can.),  Elettari  {Mai),  Elakaya,  Yittula  {Te/.), 

« 

History,  Uses,  &C. — The  small  cardamom,  in  Sanskrit 
Ela,  is  mentioned  by  Susruta.    In  the  Nighantas  it  bear^ 
various   synonyms,   such   as   Truti,   Eapota-varni  "grey/ 
Korangi,  and  Dravidi  "  coming  from  the  Dravidian  country." 
The  large  or  Nepal  cardamom  {Amomum  suhulatum)  is  called 
Sthulaila  "  large  Ela,"  and  is  described  separately.   Both  kmd- 
are  considered  to  be  digestive,  pungent,  light  and  hot,  and  a.i\ 
recommended  in  phlegmatic  affections,  such  as  cough,  asthma, 
piles,  and  diseases  of  the  bladder  and  kidneys.    These  two 
cardamoms  are  described  by  Ibn  Sina  under  the  name  of  ^  ^' 
(kakulah)  ;  he  also   describes  separately  under  the  name  of 
h^.iJ-^.r  (hilbawa)  another  kind  of  cardamom   as  more  easily 
diffested  than  the  hahulah.    This  latter  cardamom  is  the  tnit, 
Cardamomtim  majus  or  Ntttmeg  cardamom  of  Africa  to  whicb 
Pereira  has  given  the  name  of  Amomum  koinrima.    We  think 
that  there  can  be  no  doubt  that  the  Greeks  were  acqiiainte  i 
with  the  cardamoms  of  India  which  they  appear  to  have  firs* 
obtained  from   the   Persians  through   Syria   and  Amenia. 
Dioscorides  says: — "Choose  that  which  is  tough,  well  filled 
closed;  if  not  in  this  state,  it  is  too  old  and  has  lost  its  arom;' 
The  taste  is  pungent  and  somewhat  bitter."    With  respect 
the  name  Katidaus,  the  Greeks  appear  to  have  ajjplicd  it  t' 
this  spice  in  much  the  same  way  as  the  Persians  apphed  tlii 
name  kakalah,  which  origiuall}'-  meant  the  fruit  of  some  othci 
plant  which  was  used  for  flavouring  bread.    In  the  Bnrhai/^  i' 
is  stated  that  the  name  l-almlah  is  also  given  by  some  to  a  fru" 
like  sapandan  (a  kind  of  cress),  which  is  the  same  as  B^f^'^' 
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-{esides  the  two  Incliau  cardamoms,  there  is  a  large  kind  of 
nrdaniom  which  comes  from  Ceylon,  now  found  in  commerce. 
)r.  Trinien,  in  his  Systematic  Catalogue  of  the  FlowcHncj  Plants 
nd  Ferns  of  Ceylon,  speaks  of  the  plant  which  produces  it  as 
llettaria  cardamomiim,  Maton,  var.  major — the  Ensal  of  the 
inghalese. 

^As  a  masticatory  and  for  flavouring  food,  the  Malabar  or 
mall  cardamom  is  preferred  by  the  natives,  but  the  other 
iinds,  which  are  cheaper  and  of  less  delicate  flavour,  are  largely 
sed  by  the  sweetmeat  makers. 

Cultivation. — There  are  two  ways  of  propagating  the  plant, 
z.,  by  sets  or  by  seed.  The  chief  requirements  for  successful 
Itivation  are  a  rich  loamy  soil,  and  a  site  sheltered  from 
ong  winds  and  too  much  direct  sunlight.  Clearings  in 
est  land,  with  a  few  trees  left  here  and  there,  in  order  to 
ve  the  requisite  shade  and  shelter,  are  foimd  to  offer  the  best 
icaditions  for  the  production  of  good  crops.  In  the  planting 
t  sets,  young  ones  of  one  to  two  years  old  should  be  chosen, 
les  one  foot  deep  and  18  inches  wide  are  dug,  and  into  these, 
r  they  have  been  prepared  as  beds,  raised  a  few  inches 
lOve  the  surrounding  ground,  the  sets  are  inserted  just  below 
9  surface  of  the  soil. 

spaces  between  each  plant  may  be  from  6  to  12  feet, 
[cording  to  the  quality  of  the  soil.    The  ground  should  be 
I'll  cleared  of  weeds,  stones  and  rubbish,  but  when  the  plants 
i^e  grown  to  a  certain  size,  no  further  weeding  will  be  necessary, 
mothing  will  grow  under  their  shade.    Seeds  should  be  sown, 
:  prepared  nurseries,  care  being  taken  not  to  sow  too  deep, 
le  seedlings,   when  6  to   8   inches  in  height,  should  be 
finsplanted  and  treated  in  the  same  manner  as  sets.  {Did. 
on.  Prod.   Ind.   iii.,   p.   229).    For   the   particulars  of 
iamom  cultivation  in  the  Wynaad,    Travancore,  Mysore, 
lura,   Coorg,    and    Canara,    the    same   work    may  be 
Ited.    To  prepare  cardamoms  for  the  market,  they  are 
Bhed,  bleached,  and  starched.    For  washing,  2  lbs.  of  pounded 
E)nut8  and  ^  lb.  of  Acacia  concinna  pods  are  mixed  with  about 
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5  gallons  of  tvater,  and  a  separate  solution  of  common  count i  > 
soap  is  made.  Three  quarts  of  the  soapuut  mixture  are  addt 
to  8  quarts  of  water,  and  in  this  10  lbs.  of  cardamoms  are  wtJ 
agitated  by  hand  and  then  transferred  to  a  basket  to  drain  for  : 
few  minutes.  They  are  then  washed  a  second  time  in  7  quarts  o 
water,  one  of  the  soapnut  mixture,  and  one  of  the  soap  solutioi; 
drained  and  thrown  upon  a  mat.  Then  they  are  continual  1 
sprinkled  with  fresh  water  by  relays  of  women  until  sunri- 
next  morning,  when  they  are  spread  out  on  mats  to  dry  for  fou 
or  five  hours.  The  stalks  are  then  cut  off  with  scissors,  a 
which  work  some  women  are  so  expert  as  to  be  able  to  ui| 
90  cardamoms  in  one  minute.  This  done,  the  cardamoms  ai 
sorted  for  exjDort.  The  starching  process,  which  has  only  lateb 
been  introduced,  consists  in  sprinkling  the  cardamoms  with 
thin  paste  made  of  rice  and  wheat  flour,  country  soap,  aiv 
butter  milk,  and  rubbing  them  between  the  palms  of  the  hand- 

The  washing  mixtures  are  used  for  two  lots  of  cardamoni 
and  are  then  thrown  away.    The  women  who  wash  are  paid 
annas  per  diem ;  the  night  watchers  4  annas,  and  the  nipper 
2^  annas  per  13  lbs. 

Description. — The  cardamom  of  commerce  is  a  dn 
three-sided,  oblong,  or  roundish  capsule  of  a  yellowish-brown  o 
dirty  white  colour.  The  pericarp  is  tough,  and  divides  inl 
three  valves,  from  the  middle  of  the  inner  surface  of  each 
partition  projects  towards  the  axis,  so  as  to  divide  the  capsal 
into  three  cells,  each  of  which  is  filled  with  closely  packc 
angular  seeds,  each  surrounded  by  a  thin  transparent  membran 
(aril).  The  seeds  are  of  a  rich  brown  colour,  about  two  lim^ 
long,  transversely  rugose,  with  a  depressed  hilum,  and  deepl; 
channelled  raphd.  The  capsule  is  almost  tasteless.  The  seed 
have  a  pimgent,  camphoraceous,  agreeable  flavour,  and  leave 
sensation  of  cold  upon  the  tongue  when  chewed. 

Microscopic  structure. — The  testa  of  the  seed  is  formed  ( 
three  layers:  1st,  a  layer  of  thick- walled  striated  cells;  2)d, 
layer  of  large  thin- walled  cells;  Srd,  an  internal  layer  of  dar^ 
brown  radiating  cells,  with  very  thick  walls.    The  albumen 
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iloiirless  and  consists  of  polyhedral  cells  containing  starch, 
id  generally  rhomboidal  masses  of  albuminous  matter,  which 
n  be  easily  seen  when  thin  slices  of  the  albumen  in  almond 
fl  are  examined  by  polarized  light. 

Chemical  composition. — The  parenchyme  of  the  albumen  and 
bbryo  is  loaded  with  fatty  oil  and  essential  oil,  the  former 
dating  in  the  seed  to  the  extent  of  about  10  per  cent.  The 
jsential  oil,  which  amounts  on  an  average  to  4*6  per  cent., 
.8  the  odour  and  flavour  of  the  seeds ;  it  consists  chiefly  of  a 
juid  having  the  formula  C '  °  H  ^'^  0 According  to  Fluckiger, 
e  raw  oil  is  dextrogyre,  and  deposits  after  a  time  a  camphor, 
Kiich  he  considers  to  be  identical  with  common  camphor,  as 
grees  with  that  substance  in  optical  properties  and  crystal- 
.e  form.  The  water  which  comes  over  when  cardamoms  are 
lied,  contains  acetic  acid.  The  ash  of  cardamoms,  which, 
irding  to  "Warnecke,  amounts  to  6"12  per  cent,  in  common 
that  of  several  other  plants  of  the  same  order,  is  remark- 
[y  rich  in  manganese. 

Vommerce. — The  trade  in  Indian  cardamoms  seems  to  have 
declining  for  some  years  past.    In  1880-81  the  exports 
loreign  countries  were  valued  at  Us.   8,20,257,  but  the 
ms  for  that  year  were  the  highest  on  record.  For 
sequent  years  they  were  as  follows : — 1883-84,  Rs.  5,68,334 ; 
5-86,  Es.  5,60,012;   and   1887-88,   Es.  2,04,858.  In 
3-84,  the  United  Kingdom  received  of  the  above,  cardamoms 
.6  value  of  Es.  4,05,649,  but  last  year  only  Es.  62,Qbd). 

er  the  United  Kingdom  the  other  receiving  countries  are 
erally  in  the  following  order  of  importance : —  Arabia, 
any,  Persia.    On  the  other  hand,  the  imports  of  foreign 
damoms  seem  to  be  on  the  increase.    In  1880-81  they 
'e  valued  at  Es.  4,134,  and  taking  the  same  years  as  have 
n  given  for  the  exports,  the  imports  were   in  1883-84, 
18,351;  1885-86,  Es.  92,205;  and  1887-88,  Es.  2,60,450. 
ring  this  year  the  bulk  of  the  imports  {viz.,  Es.  2,51,211 
h)  came  from  Ceylon,  and  of  the  total  of  these  foreign 
rts,  Bombay  received  Es.  2,16,455  worth.    Of  the  iutei-nal 
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.trade  in  cardamoms,  full  statistics  are  not  availaljlc,  but  exclu. 


ing  the  transfrontier  trade  by  land,  it  was  last  year  valu^ 

at  Rs.  25,11,053. 

In  Travancore  the  cardamom  cultivation  and  trade  are 

monopoly  of  the  State.    The  drug  is  grown  on  the  Cardamo; 

Hills,  and  is 

brought  down,  under  guard,  to  Allcppy  to  be  c> 

ported.    The  following  table  gives  a  Statement  of  the  sale  o 

Travancore 

cardamoms  during  the  last  sixteen  years: — 

Statement  of  the  Sale  of  Travancore  Cardamoms,  1875  to  1891. 

Year  M.  E. 

a.  r  1 1  a,  in  o  m  o 
in  candies  of 

f\r\    T.T    1 1 

600  E.  lbs. 

Average  price  per 
candv  in  Rupees. 

Total  amount  realizes 

Es. 

Es. 

1051 

275 

838 

2,30,268 

1052 

47 

1,600 

74,692 

1053 

133 

1,719 

2,28,526 

1054 

140 

2,353 

3,28,176 

1055 

248 

1,966 

4,87,596 

1056 

188 

1,833 

3,44,320 

1057 

158 

1,427 

2,25,855 

1058 

62 

1,825 

1,13,397 

1059 

303 

1,018 

3,08,601 

1060 

484 

769 

3,72,278 

1061 

148 

682 

1,01,101 

1062 

88 

863 

75,892 

1063 

256 

492 

1,26,058 

1064 

176 

776 

1,36,018 

1065 

84 

590 

49,787 

1066 

326 

534 

1,74,847 

This  table  includes  all   cardamoms  sold.  Sonic 


exported  by  sea  and  some  sent  by  backwater  to  Cochin. 
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!iat  is  sent  to  Cochin  will  also  appear  as  exports  from  that 

•vt  ' 

The  following  notes  have  been  kindly  furnished  by  Mr.  T. 
,  Bourdillon,  Conservator  of  Forests,  Travancore,  late  Superin- 
ident  of  the  Cardamom  Hills  :  — 

The  cardamom  plant  is  indigenous  in  the  evergreen  forest  of 
ravancore,  between  the  elevations  of  400  and  4,000  feet,  but 
irives  best  at  the  higher  of  these  altitudes. 

The  spice  is  divided  into  3  classes  :  (1)  M agar  a  Slain,  or  those 
ilamoms  which  ripen  in  the  month  of  Magaram  (January) ; 
Kaiini  elam,.  those  which  ripen  in  the  month  of  Kanni 
■ptember) ;  and  (3)  Neela  elam,  or  long  cardamoms. 

The  first  two  classes  grow  on  the  same  variety  of  the  plant, 
c  whole  plant  being  smaller  than  that  of  the  long  variety,  and 
difference  in  the  time  of  ripening  is  due  to  differences  of 
titude  and  climate. 

rhe  scapes  on  which  the  capsules  are  borne,  in  the  case  of  the 
t  two  classes,  always  trail  on  the  ground,  whereas  the 

I  pes  of  the  long  cardamoms  stand  erect,  and  are  often  2|  ft. 
ll. 

[agar a  elam  are  considered  the  best.  The  plants  that  pro- 
e  them  are  grown  at  an  elevation  of  3,000  ft.  and  upwards 
the  eastern  edge  of  the  Travancore  Territory,  where  the 
ifall  is  comparatively   light,  reaching  probably  not  more 

II  60  inches.  In  this  comparatively  dry  district  the  capsules 
'■i  longer  to  mature,  and  though  the  plant  flowers  in  March 
'  April,  at  the  same  time  that  it  flowers  elsewhere,  the 

jisales  do  not  ripen  till  January,  and  are  considerably  larger 
'  contain  more  seed  thail  the  other  kinds, 

iTanai  elam  come  second.    The  capsules  are  very  round 
sweet,  but  are  smaller  than  those  of  the  Magara  ekmi, 
plants  which  produce  them  grow  at  elevations  between 
0  and  2,500  ft.,  in  a  moister  (100 — 200  inches)  and  more 
ing  climate  than  the  others,  and  the  fruit  ripens  more 
•kly. 
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Neela  clam  come  last.  The  plants  are  larger,  and  the  scapr 
stand  upright  as  already  said.  The  capsules  are  long  and  k 
aromatic  than  those  of  the  other  two  kinds.  This  variety  i 
found  on  the  hills  of  South  Travancore,  where  the  rainfall  i 
heavy  (150 — 200  inches)  and  where  the  sea  breezes  blow.  Tl, 
elevation  is  between  1^000  and  3,000  ft. 

Although  cardamoms  are  wild  in  the  forests,  they  have  bee 
cultivated  in  gardens  from  time  immemorial,  and  from  old  record 
it  is  seen  that  the  oldest  gardens  which  were  in  existenc 
when  Lieut.  Ward  made  his  survey  of  the  country  in  1817  ai 
still  the  most  productive.  These  gardens  are  foimd  on  tL 
eastern  edge  of  the  Travancore  hill-plateaux,  where  th 
Magara  elam  are  produced,  and  this  variety  yields  about  |  o 
the  total  produce  of  the  country.  Some  gardens  are 
with  in  the  Kanni  elam  district,  but  these  are  more  moderi 
and  the  yield  is  about  of  the  total  crop  each  year.  '^Loii: 
cardamoms"  are  not  grown  in  gardens;  they  are  all  coUectc 
wild  from  the  forests. 

When  a  person  intends  to  open  a  garden,  and  has  obtaine 
permission  to  do  so  (for  cardamoms  are  still  a  monopoly  i 
Travancore),  he  selects  some  heavy  forest,  where  there  ar 
already  a  few  plants  of  cardamoms  growing,  carefully  avoidiii 
those  places  where  reeds  grow,  as  indicating  poor  soil.  Th 
common  saying  is  that  where  the  Anjili  {Artooarpus  hirsut" 
and  white  cedar  [Dysoxylon  malaharicum,)  grow,  there  card^i 
moms  will  thrive. 

The  smaller  trees  and  undergrowth  are  then  cut  down,  onl, 
the  larger  trees  being  left  to  form  a  close  canopy  overhead 
The  garden  is  then  kept  clear  of  weeds  by  a  cutting  over  aiv 
weeding  twice  a  year,  and  cal^damom  seeds  are  sprinkled  abou; 
or  the  rhizomes  are  planted  out  when  the  plants  have  not  com 
up  properly.  In  about  3  years  the  garden  begins  to  bear,  an< 
may  continue  to  do  so  for  upwards  of  a  century  if  the  light  i 
not  allowed  to  enter  too  much.  Should  any  of  the  larger  trer 
fall  down  and  let  the  light  in,  the  cardamom  plants  turn  yellow 
and  give  a  heavy  crop,  but  then  die  out  until  shade  has  bee! 
again  allowed  to  grow  up. 
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Each  year  when  the  cardamoms  ripen,  they  are  collected  and 
ied  on  rocks,  and  when  thoroughly  dried  they  are  delivered 
the  Cardamom  Superintendent,  who  weighs  them  in  and 
^patches  the  crop  under  escort  to  the  Court,  where  it  is  sold, 
id  the  grower  gets  two-fifths  of  the  price  realised  at  the 
mual  auction,  the  Government  retaining  the  other  three-fifths. 
The  crop  yielded  per  acre  is  not  large,  and,  indeed,  a  heavy 
■op  is  a  disadvantage,  as  it  would  imply  that  the  garden  was 
)out  to  die  out.  Equal  crops  of  good  full  capsules  are  to  be 
>sired,  and  as  the  trees  above  drop  their  leaves  and  manure 
e  plants  below,  no  further  manuring  is  necessary,  though  it 
generally  admitted  that  manuring  would  largely  increase  the 
ops  were  it  feasible  to  carry  out  such  operations. 

It  has  been  estimated  that  there  are  about  26,000  acres  under 
rdamoms  in  Travancore,  and  13,000  thulams  (of  20  lbs.  each) 
a  large  crop.  Even  supposing  that  the  area  was  much  over- 
timated,  it  is  probable  that  the  annual  crop  does  not  exceed 
'  lbs.  to  the  acre,  though  we  have  heard  it  placed  at  double 
at  amount. 

il  It  will  be  seen  by  the  figures  quoted  above  that  the  crops  of 
;|i rdamoms  in  Travancore  vary  very  considerably,  the  fact 
•{ling  that  the  setting  of  the  blossom  in  March,  April  and  May 
i  very  much  dependent  on  the  weather,  frequent  showers  dur- 
g  those  months  being  most  favourable  to  a  good  crop,  while 
f  I  leavy  monsoon  is  said  to  destroy  the  young  fruit.    Here  too, 
1 1  in  the  case  of  most  fruit  crops,  a  good  year  is  foUowed  by 
e  or  two  bad  ones  and  vice  versa. 

Formerly,  when  Travancore  used  to  supply  the  world  with 
IS  spice,  the  price  realized  was  very  good,  but  since  Ceylon 
'1  Curg  cardamoms  have  come  into  the  market,  the  price  has 
lien,  to  about  ^  of  its  former  level,  so  that  the  annual 
lount  realized  by  the  Government  hardly  pays  for  the 
'ablishment  required  to  watch  and  guard  the  crop  from  being 

•-in.  The  owners  of  gardens,  who  are  chiefly  villagers  from 
<•  adjoining  district  of  Madura  in  British  India,  scarcely 

ure  any  return  for  their  work,  audit  is  now  in  contemplation 

abolish  the  monopoly  altogether. 
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A  considerable  proportion  of  the  cardamoms  in  Indi;, 
commerce  consists  of  the  seeds,  without  the  husks.  These  set-i 
are  obtained  from  overripe  fruits  which  have  burst  in  the  fit; 
or  during  manipulation,  and  are  of  two  kinds,  Indian  ai 
Chinese.  The  latter  are  said  to  be  the  seeds  of  Amomv. 
xanthioides.  {Hanhury,  Science  Papers,  pp.  100,  178,  2'j' 
291.) 

Amomum  subulatum,  i^oa;&.,  is  much  larger  thant] 
true  cardamom,  of  a  dark-brown  colour  and  coarsely  striata 
three- valved,  each  valve  being  furnished  with  three  ragg; 
membraneous  wings,  which  extend  from  the  upper  pai-t  of  ti 
fruit  and  gradually  disappear  towards  the  apex.  The  seeds  a 
arranged  as  in  the  true  cardamom,  but  are  more  numerous,  a:, 
are  held  together  in  each  cell  by  a  dark  viscid  saccharine  pul 
Their  taste  is  aromatic  and  camphoraceous.  They  are  mu 
used  in  the  preparation  of  sweetmeats  on  account  of  the 
cheapness.    Value,  Es.  12  per  maimd  of  37|  lbs. 

The  Nutmeg  Cardamom,  or  true  Cardamomur 
majus,*  made  its  appearance  in  the  Bombay  market  ; 
1885.  Up  to  that  time  the  only  large  cardamoms  we  have  m 
with  have  been  the  Bengal  or  Ceylon  kinds.  Under  the  nai 
of  Hil-bawa  it  is  correctly  described  by  the  Arabian  physician 
who  no  doubt  were  acquainted  with  the  genuine  articl 
Persian  and  Indian  writers  are  evidently  not  acquainted  wi' 
it,  although  they  copy  the  description  given  by  the  Arabs. 

The  Fharmacographia  has  the  following  account  of  this  ra 
Cardamom: — "The  true  Cardamomum  niajus  is  a  conical  fi'" 
in  size  and  sha^^e,  not  unlike  a  small  fig  reversed,  contaiui' 
roundish  angular  seeds,  of  an  agreeable  aromatic  flavour,  miu 
resembling  that  of  the  Malabar  cardamom,  and  quite  devo 
of  the  burning  taste  of  grains  of  Paradise.  Each  fruit 
perforated,  having  been  strung  on  a  cord  to  dry;  such  striii; 
of  cardamoms  are  sometimes  used  by  the  Arabs  as  rosaric 
The  fruit  in  question  is  called  in  the  Galla  language  Koram' 


'  *  Viilcrius  Cordus,  Hist.  Plant,  iv.,  28  ;  Matiiioliis  i.,  27. 
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t  is  also  known  as  Gitragi  spice,  and  by  its  Arabic  names  of 

'/  and  Hah-el'hahashi.  According  to  Beke,  it  is  conA^ej^ed  to 
Lie  market  of  Base  (10°  N.  lat.),  in  Soutbern  Abyssinia,  from 
"  lube,  a  region  lying  in  about  9°  N.  lat.  and  350  E.  long. ; 

uce  it  is  carried  to  IMassowab,  on  tbe  Red  Sea,  and  sbipped 
1  India  (?)  and  Arabia.  Yon  Heugiin  speaks  of  it  as  brougbt 
,(im  tbe  Galla  country.  It  is  not  improbable  tbat  it  is  tbe 
nue  fruit  wbicb  Speke  saw  growing  in  1862  at  Uganda,  in 

.  0°  and  wbicb  be  says  is  strung  like  a  necldace  by  tbe 
\'agonda  people. 

ALPINIA  OFFICINARUM,  iiance. 

Fig. — Bentl.  and  Trim.,  t.  271.  Tbe  lesser  Galangal  [Eng.), 
ctit  Galanga,  Galanga  de  la  Cbine  {Fi\). 

Hab.  —  Cbina.    Tbe  rbizome. 

Vernacular. — Kulinjan,    Pan-ki-jer     {Hind.),  Sbitta-rattai 
nn.),  Kulinjan   {Mar.),   Kulanjan    {Ouz.),  Kunjara-katbi 
'ind.),  Sannaelumparasb-trakum  {Tel.),  Kalanjan  {Can.). 

History,  Uses,  &C. — Tbe  Cbinese  call  tbe  Galangals 

on-leang-lxeang  and  Liang-heang.  From  tbe  first  of  tbese 
imes  tbe  Arabs  bave  derived  tbeir  name  Kbulanjan  or 
liowlanjan,  wbicb  is  applied  to  tbe  greater  and  lesser  galangal, 

1  is  tbe  source  of  tbe  European  name  for  tbese  drugs.  Tbe 
me  name  occurs  in  tbe  Nigbanta's,  wbicb  makes  it-  evident 

t  tbe  Hindus  first  became  acquainted  witb  Cbinese  galangal 
rougb  tbe  Arabs.    Tbe  earliest  notice  of  tbe  drug  occurs  in 

i  sian  literature  (cf.  Burhan),  wbere  it  is  stated  tbat  Kbusru- 

'1,  "Cbosros  remedy,"  was  introduced  in  tbe  time  of 
-hirwan  (6tb  century).    It  probably  reacbed  Persia  by  tbe 

utral  Asian  trade  route,  as  we  find  tbat  it  is  still  used  by  tbe 
iftars  to  flavour  tbeir  tea.  Paulus  ^gineta  (7tb  century) 
lis  it  yakayyas,  and  latter  Greek  writers  x^^^'X^j  yaM^Kos  and 

"^rCin,  Ibu  Kburdadbab  (9tb  century),  in  enumerating  tbe 
^'fluctions  of  a  country  called  Sila,  names  galangal,  and 
li'isi,  tbree  bundred  years  later,  mentions  it  as  brougbt  from 
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India  and  China  to  Aden.  Ibu  Siua  and  other  early  Arabiai 
physicians  also  notice  it  shortly  as  a  stomachic  and  stimulant 
Curious  stories  as  to  its  source  were  current  in  those  days;  Haji 
Zein  states  that  in  Yunan  a  kind  of  hawk  is  said  by  traveller- 
to  build  its  nest  of  the  roots  of  the  Khdlanjdn  upon  the  sea- shore, 
and  that  the  only  way  of  obtaining  the  drug  is  to  rob  the£( 
nests  ;  this  the  merchants  do,  and,  after  washing  the  roots,  cut 
them  up  into  short  pieces; 

Although  this  drug  has  been  so  long  known,  its  botanica! 
source  was  only  discovered  in  1 870,  when  a  description  of  th' 
plant  was  communicated  to  the  Linnean  Society  of  London  b^ 
Dr.  H.  F.  Hance,  made  from  specimens  collected  by  M.  E.  C 
Taintor  near  Hoihow,  in  the  north  of  Hainan.  {Journal  of  th< 
Linn.  Soc,  1873,  XIII.,  6.) 

Galangal  is  described  by  Serapion  on  the  authoritj^  of  IsMl 
bin  Amran  as  hot  and  dry  in  the  third  degree,  usefid  t' 
phlegmatic  persons,  and  in  humidity  of  the  stomach ;  ii 
promotes  digestion  by  its  heat  and  the  solution  which  i 
occasions  in  the  stomach,  and  thus  relieves  colic ;  give 
fragrance  to  the  breath,  and  warms  the  kidneys:  it  sets  tli' 
semen  in  commotion,  and  when  a  piece  of  it  is  held  in  th* 
mouth  it  occasions  erections  of  the  memhrum  virile.  Otbc 
Arabian  writers  give  a  similar  account  of  it.  Indian  Mahomc 
tan  writers,  with  reference  to  the  name  P^n-ki-jar,  say  that  tli( 
drug  may  be  the  root  of  very  old  plants  of  Pijjer  Befle,  bu 
they  are  evidently  in  doubt  about  its  being  produced  by  tha 
plant.  {MaJchzan,  article  Ehulanjdn.")  Mar  Muhamina< 
Husain  describes  Galangal  as  tonic,  stomachic,  carminativf 
stimulant,  and  aphrodisiac.  He  teUs  us  that  if  given  to  you: ; 
children  it  makes  them  talk  early,  and  that  a  paste  of  tbi 
powdered  drug  made  with  oil  or  water  will  remove  freckles 
It  is  a  stomachic  tonic,  used  by  native  practitioners  to  redact 
the  quantity  of  urine  in  diabetes.  It  is  used  to  correct  foi^ 
breath  when  chewed,  and  the  juice  swallowed  stops  irritatioif 
in  the  throat.  {Emerson.)  Galangal  is  one  of  the  ingredientj 
of  Warburg's  tincture.  It  is  not  used  in  English  niedicin^ 
but  there  is  a  considerable  demand  for  it  in  Russia,  where 
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Msed  for  a  variety  of  purposes,  as  for  flavouring  tlie  liqueur 
>3alled  Nastoika,  it  is  also  employed  by  brewers,  and  to  impart 
fi  pungent  flavour  to  vinegar,  a  use  noticed  by  Pomet  so  long 
j^go  as  1 694.  As  a  popular  medicine  and  spice,  it  is  muck  sold 
u  Livonia,  Esthonia,  and  in  Central  Russia.  It  is  also  in 
requisition  as  a  cattle  medicine,  and  all  over  Europe  tbere  is 
\  small  consumption  of  it  in  regular  medicine  [Hanbury). 
[rvine  {Med.  Topog.  of  Apneer, V71)  says  that  the  natives 
idd  Kulijan  to  bazar  spirit  to  make  it  more  intoxicating. 

Description. — The  dried  rbizomes  are  about  as  thick  as 
l«he  Httle  finger  or  often  less.    They  have  evidently  been  cut  into 
lort  lengths  ( 2  to  3  inches)  while  fresh ;  many  of  the  pieces 
kJB  branched,  and  all  are  marked  by  numerous  circular  ridges 
f  a  hght  colour.    The  external  surface  of  the  rhizome  is  of  a 
ieep  reddish-brown,  the  interior  pale  red,  hard  and  tough; 
le  odour  is  aromatic  and  the  taste  hot  and  spicy. 

Microscopic  structure. —  The  bulk  of  the  rhizome  consists  of 
uniform  parenchyma  traversed  by  fibro-vascular  bundles, 
Rpie  of  the  parenchyme  cells  are  full  of  resin  and  essential  oil, 
it  most  of  them  contain  large  starch  grains  of  an  elongated  or 
|ilub-shaped  form. 

Ohemical  composition. —  Galangal  contains  from  j-  to  per 
ant.  of  an  essential  oil,  which  is  the  odorous  principle ;  according 
j)  Vogel,  its  formula  is  C'°H'^0.    Brandos  extracted  from 
ialangal  with  ether  a  neutral,  inodorous,  tasteless,  crystalline 
iy,  Kdempferide.    E.  Jahns  (1883)  has  isolated  the  following 
ipounds    from    the    root:     Kampherid,  C^^H'^oeH^O, 
rstalHzing  in  yellowish  needles  (m.  p.  221°),  which  are 
pghtly  soluble  in  water,  ether  and  benzine,  freely  soluble  in 
R-cphol,  soluble  in  alkalies  to  an  intensely  yellow  solution,  and 
concentrated  sulphuric  acid  to  a  yellow  solution  with  a  strong 
»ue  fluorescence.    Galangin,  C '  =11'  °0-'^II-0,  crystallizing  from 
8  solution  in  aqueous  alcohol    in  yellowish- white  needles 
jtt.p.  214°).    The  reactions  of  this  body  are  very  similar  to 
»08e  of  kampherid ;  its  solution  in  concentrated  sulphuric  acid, 
i^ever,  is  non-fluorescent. 
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Alpinin,   C'H^^oc^  crystallizes  iu  j^cllowisli  needles  (n 
p.  173°).    Its  reactions  are  similar  to  those  of  gulaiigiu 
f  Archie,  der  Pharm.,  COXX,,  161 ;  Year-Booh  of  Phamac,: 
1882,  p.  199.)   The  resin,  which  is  probably  the  acrid  priucipL 
has  not  been  examined. 

Dr.  Thresh  (1884)  has  isolated  from  Galangal  root  an  acti\ 
pungent  principle,  which  he  has  named  Galcmgol,  and  wliir; 
resembles  the  pungent  principles  of  Ginger,  Capsicum,  ai: 
grains  of  Paradise  in  certain  respects.  He  records  the  follov, 
ing  proximate  analysis  of  100  parts  of  the  rhizome: — Yolatil 
oil  0-6,  resin  0'2,  fat  and  Galangal  1*6,  kampferid,  &c.,  1-4 
other  saline  matters  soluble  in  ether  but  not  precipitated  by  PI 
A'^  1'2,  tannin  0'6,  phlobophane  1'2,  other  substances  soluble  i 
alcohol  3*2,  glucose,  mucilage,  &c.,  3'5,  oxalic  acid  0*3,  galangc 
red  2*8,  starch  23"7,  albuminoids  2'6,  moisture  13*8,  ash  3" 
cellulose,  &c.,  39 "5 .  The  active  principle  could  not  be  isolate 
in  a  state  of  purity. 

Oommerce. — The  imports  of  Galangal  into  India  averag 
3,300  cwts.  yearly.  In  1883-84  they  amounted  i 
3,870  cwts.,  valued  at  Es.  35,982,  of  which  Calcutta  tool 
686  cwts.,  Bombay  1,750  cwts.,  and  Madras  1,434  cwts.  Of  tli 
total  imports  1,230  cwts.  came  from  Hongkong,  2,540  cwt- 
from  the  Straits  Settlements,  and  100  cwts.  from  other  countric:' 
During  the  same  year  1,670  cwts.  were  re-exported  to  Arabi 
and  Persia. 

Galangal  is  valued  in  Bombay  at  about  Rs.  3^  per  maund 
37^  lbs. 

ALPINIA  GALANGA,  WUld. 

Pig. — Uumph.   Ahuh.  i\,  t.  63.    The    greater  Galai::: 
Java  Galangal  {Eng.),  Galanga  grand,  Gulanga  de  Java  {Fr 

Hab. — Java,  Sumatra,  Southern   India.  Cultivated 
Bengal.    The  rhizome. 

Fbr«aC2*^a/'.— Bara-Kulinjan  {Rind.,  Giiz.),  Motha-kolanjaJ 
Kosht-kolanjau,  Malabari-kolanjau  {Mar.),  Pcra-rattai  [Tarn. 
Pedda-dumparash-trakan  {Tel.),  Pera-ratta  {JIaL), 
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History,  Uses,  &C. — The  great  Galangal  is  known  in 
hina  by  the  same  names  as  the  lesser  Galangal,  and  does  not 
ppear  to  have  been  distinguished  from  the  latter  drug  by  the 
Ireeks,  Arabs  or  Persians.    Hanbury  {Science  Papers,  p.  373) 
omarks  that  Garcia  D'Orta  was  the  first  writer  to  point  out 
1563)  that  there  are  two  kinds  of  Galangal — the  one,  as  he 
iivs,  of  smaller  size  and  more  potent  virtues,  brought  from 
liiua,  the  other,  a  thicker  and  less  aromatic  rhizome,  produced 
1  Java.    Loureiro  describes  the  plant  which  produces  it  under 
le  name  of  Amomuni  Galanga,  and  gives  Cao  Leam  Kiam  as  its 
ame  in  Cochin-China.    Roxburgh  (i.,  60)  fully  describes  the 
lant  grown  in  Calcutta  from  roots  sent  to  him  by  Dr.  Charles 
ampbell  from  Beneoolen,  and  quotes  a  note  by  Mr.  Colebrooke 
J  the  effect  that  the  roots  are  the  Kulanjana  of  the  Raja 
irghanta,  and  the  Sughanda-vacha  and  Malabari-vacha  of  the 
havaprakasha.    From  the  latter  name  it  appears  that  the 
'iadus  regard  the  plant  as  a  native  of  Malabar  or  of  Western 
idia;  the  correctness  of  this  opinion  has  been  confirmed  by 
Izell  and  Gibson,  who  found  it  growing  truly  wild  upon  the 
igh  Dongar  or  ''tiger  hill"  in  the  Southern  Concan.  {Bo/nh. 
'.,  p.  274.)    The  root  of  the  Indian  plant  does  not,  however, 
'pear  to  have  been  collected  for  commercial  purposes  until  a 
inparatively  recent  date,  which  has  given  rise  to  the  supposi- 
ivi  that  the  plant  is  not  a  native  of  India.    At  the  present 
lie  it  is  cultivated  both  in  Malabar  and  Bengal. 
The  fruits  of  A.  galanga  furnish  the  Galanga  Cardamom.  In 
'  fresh  state  they  are  of  the  size  of  a  small  cherry,  obovate, 
JOth,  and  of  a  deep  orange-red  colour.    Hanbury  [Science 
pers,  p.  252)  describes  the  dried  fruit  {Kaon-leang-keang-tsze, 
inese)  as  about  half  an  inch  in  length,  of  an  oblong  form, 
newhat  constricted  in  the  middle,  or  occasionally  pear- 
'ped;   some   obscurely   3-sided,    Each  fruit  prominently 
wued  with  the  remains  of  the  calyx ;  in  a  few  the  lower 
remity  still  attached  to  a  slender  pedicel.     Most  of  the 
'sules  much  shrivelled  on  the   outside,  a  few  plump  and 
Joth.    Pericarp  from  pale  to  deep  reddish-brown,  glabrous, 
Seeds  united  in  a  3-lobed  mass,  completely  invested  in 
III.-56 
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a  whitish  integument,  each  cell  or  lobe  containing  usually  two, 
placed  one  above  the  other;  these  are  ash- coloured,  flattish 
and  somewhat  3-angled,  finely  striated,  and  have  a  pungent 
taste  like  that  of  the  root.    {For  figure,  see  Science  Papers 
p.  107.) 

The  root  is  readily  distinguished  from  that  of  A.  officinartwi 
by  its  larger  size,  feebler  odour  and  taste^  orange-brown  exterior 
and  yellowish-white  interior.  The  statistics  of  Indian  commerce 
do  npt  enable  us  to  distinguish  this  drug  from  China  galangal. 

It  is  valued  in  Bombay  at  about  Rs.  50  per  candy  of  7  cwts. 
Galangal  cardamoms  are  not  found  in  Indian  commerce. 

In  the  Kew  Bulletin  for  January  1891  (p.  5)  an  interesting 
account  is  given  of  the  identification  of  the  plant  yielding  the 
rhizome  employed  to  make  the  well-known  Chinese  preserved 
ginger.    As  long  ago  as  1878,  Dr.  E.  Percival  Wright,  of 
Trinity  College,  DubKn,  called  the  attention  of  Mr.  Thiselton 
Dyer  to  the  fact  that  the  preserved  ginger  has  very  mucb 
larger  rhizomes  than  Zingiber  officinale,  and  that  it  was  quik 
improbable  that  it  was  the  produce  of  that  plant.  The 
ciifficultjr  in  identifying  the  plant  arose  from  the  fact  that 
like  many  others/  cultivated  for  the  root  or  tuber,  it  rarely 
flowers.    The  first  flowering  plant  was  sent  to  Kew  froir 
Jamaica  by  Mr.  Harris,  the  Superintendent  of  the  Hope  Grardet 
there.      During  the  past  year  the  plant  has  flowered  bot 
at  Dominica  in  the  "West  Indies  and  in  the  Botanic  Garde 
at  Hongkong.    Mr.  C.  Ford,   the  Director  of  the  Botani 
Garden  at  Hongkong,  has  identified  the  plant  as  AJpi 
galanga,  the  source  of  the  greater  or  Java  galangal  root 
commerce.      Mr.   Watson,  of  Kew,  appears  to  have  bee 
the  first  to  suggest  that  the  Chinese  ginger  plant  is  probably 
species  of  Aljnnia,  and  possibly  identical  with  the  Siam  ginge 
plant,  which  was  described  by  Sir  J.  D.  Hooker  in  the  BotmuX' 
Magazine  (tab.  6946)  in  1887  as  a  new  species,  under  the  naic 
of  Alpinia  zingiherina.    Mr.  J.  G.  Baker,  in  working  up  tl 
Scitamineae  for  the  '  Flora  of  British  India,'  arrived  at  tl 
conclusion  that  it  is  not  distinct  from  the  Alpinia  galangt 
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^nild.  The  Siam  and  Chinese  gingers  are  therefore  identical, 
lid  both  are  the  produce  of  Alpiuia  galanga,'W\\\di.  Pharm. 
I  num.,  Jan  31st,  1891. 

MUSA  PARADISIACA,  Linn. 

Fig. — RoDch.  Cor.  PI.  Hi.,  t.  275  Rheede,  Hort.  Mai.  i. 
/,  12—14.    Plantain  {Eng.),  Bananier  {Fr.). 

Hab. —  Cidtivated  throughout  India,  The  fruit,  leaves  and 
terns. 

Vernacular. — Kela  {Hind.,  Gri(z.),'Kala  (Beng.),  Kel  {Mar.}, 
'azhai-pazham  (Tani.)f  Anati-pandu,  Amti-pandu  {Tel.),  B^li 
''an.). 

History,  Uses,  &C. — The  cultivated  plantains  are  called 
vadali  in  Sanskrit,  and  the  wild  plantains,  which,  we  believe, 
)  be  their  progenitors,  Aranya-kadali  and  Rambha.  There 
re  many  synonyms,  such  as  Bhanuphala  or  Ansumatphala 
having  luminous  fruit,"  Ch^ruphala  "having  delicious  fruit," 
lajeshta   ''liked  by  kings,"  Vana-lakshmi  "beauty  of  the 
oods,"  &c.    We  think  there  can  be  little  doubt  that  the 
lantain  has  been  under  cultivation  in  India  from  prehistoric 
mies.    The   Greeks   under   Alexander   must  have  become 
[uainted  with  it  ;  Theophrastus  and  Pliny  describe  a  tree 
tiled  Pala,  with  leaves  like  the  wing  of  a  bird,  three  cubits  in 
ugfch,   which   puts  forth  its  fruit  from  the  bark,  a  fruit 
3markable  for  the  sweetness  of  its  juice,  a  single  one  (bunch?) 
taining  sufficient  to  satisfy  four  persons ;  this  tree  is  sup- 
ped to  have  been  the  plantain.    The  word  pdla  signifies 
leaves,"  but  we  are  not  aware  of  its  ever  having  been  applied 
'  the  plantain.    The  Arabs  call  it  Matiz  and  Talk,  and  under 
"  latter  name  it  is  mentioned  in  the  Koran — i^ti*^^ '  V      '  j 
^IJs  J  ^^^wai'^  *i^^.*^J^  ujlis"*!  I/O  (and  the  com  ■ 

tnions  of  the  right  hand,  happy  companions  of  the  right  hand 
'long  Lotus  trees  free  from  thorns,  and  plantains  with  their 
ppiug  clusters  of  fruit). 

binder  the  name  of  Mauz,  Mesne  describes  the  fruit  as  useful 
^^oreness  of  the  throat  and  chest  with  dry  cough,  and  in 
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irritability  of  the  bladder ;  he  considers  it  to  be  aphrodisiac, 
diuretic  and  aperient,  and  recommends  it  to  be  cooked  with 
sugar  or  honey.    Eaten  in  excess  it  gives  rise  to  indigestion. 
Abu  Hanifeh  in  the  9th  century  described  very  accurately  the 
manner  of  growth  of  the  plantain,  and  quotes  a  saying  of 
Ash'ab,  to  his  son,  as  related  by  As,  "  Wherefore  dost  thou  not 
become  like  me  ?"  to  which  he  answered,  "S^uch  as  I  is  Hkethe 
Mauzah,  which  does  not  attain  to  a  good  state  until  its  parent 
dies."   [Madd-el-kamus.)    The  early  Italian  travellers  called  the 
plant  Fico  d' Ada/no,  and  thought  they  saw  in  the  transverse 
section  of  the  fruit  a  cross  or  even  a  crucifix.  Mandeville 
calls  it  the  Apple  of  Paradise.    The  varieties  of  the  plautain 
are  very  numerous  ;  Rumphius  describes  sixteen  (Serb.  Ami., 
viii.,  2).    Some  of  these,  Kke  the  large  yellow  Manyel,  are  only 
used  after  they  have  been  cooked ;  others,  as  the  Iclaki,  are  small 
and  delicate  in  flavour.    The  abortive  flowers  at  the  end  of  the 
spike  are  removed  and  used  as  a  vegetable  by  the  Hindus,  and 
the  unripe  fruit,  called  ilfocAa/ca  in  Sanskrit,  is  used  medicinally 
on  account  of  its  astringent  properties  in  diabetes  ;  it  is  made 
into  a  ghrita  with  the  three  myrobalans  and  aromatics.  Young 
plantain  leaves  are  universally  used  as  a  cool  dressing  for 
blisters  and  to  retain  the  moisture  of  water  dressings ;  they 
serve  also  as  a  green  shade  for  the  eyes.    Emerson  notices  the 
use  of  the  sap  to  allay  thirst  in  cholera.    Mir  Muhamraatl 
Husain  in  the  Makhzan  tells  us  that  the  centre  of  the  stem, 
Kanjiyal,  is  eaten  with  fish  as  a  vegetable  in  Bengal,  that  the 
kind  called  Mdlbhok  is  used  as  a  poultice  to  burns,  and  that 
called  Bolkad  is  boiled  and  used  as  an  ointment  to  the  syphiUtic 
eruptions  of  children ;  he  also  notices  the  use  of  the  ashes  on 
account  of  their  alkaline  properties,  and  of  the  root  as  aii 
anthelmintic.    MM.  Corre  and  Lejanne  state  that  the  fruit 
stems  sliced  and  macei'ated  in  water  all  night,  yield  a  sudorifi 
drink ;  and  that  the  charcoal  of  the  skin  of  the  fruit  is  rs 
commended  by  Chevalier  as  an  application  to  the  cracks  in  tt 
sole  of  the  foot  from  which  Negroes  suflEer,    Pereira  (Mat 
Med.,  ii.,  p-  222)  has  drawn  attention  to  the  nutritive  properti 
of  the  meal '  prepared  from  the  fruit.    In  India  the  lowe 
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[)ortion  of  the  stem  of  the  wild  plantain  is  a  valuable  resource 
in  famine  seasons  on  account  of  the  large  quantity  of  starch  it 
contains.  Starch  prepared  from  the  unripe  fruit  is  used  in 
the  treatment  of  bowel  complaints  in  Bengal.  A  specimen  we 
xamiued  consisted  almost  wholly  of  pure  starch,  with  a  trace  of 
astringent  extractive.  In  America  a  syrup  of  bananas  is  said 
to  be  singularly  effective  in  relieving  chronic  bronchitis.  The 
preparation  is  simple,  requiring  only  that  the  fruit  shall  be  cut 
iu  small  pieces  and  with  an  equal  weight  of  sugar  be  placed  in 
a  close  jar,  which  is  set  in  cold  water  and  slowly  heated  to  the 
boiling  point,  when  it  is  to  be  removed  from  the  fire  and  allowed 
to  cool.    The  dose  mentioned  is  a  teaspoonful  every  hour. 

Chemical  compositioii. — Professor  Johnston,  in  the  Journal  of 
the  Agricultural  Society  of  Scotland,  says;  "  We  find  the  plantain 
fruit  to  approach  most  nearly  in  composition  and  nutritive 
value  to  the  potato,  and  the  plantain  meal  to  that  of  rice. 
Thus  the  fruit  of  the  plantain  gives  37  per  cent.,  and  the 
raw  potato  25  per  cent.,  of  dry  matter.    In  regard  to  its  value 
as  a  food  for  man  incur  northern  climates,  there  is  no  reason 
to  believe  that  it  is  unfit  to  sustain  life  and  health  ;  and  as  to 
warmer  or  tropical  climates,  this  conclusion  is  of  more  weight." 
The  only  chemical  writer  who  had  previously  made  personal 
observations  upon  this  point  (M.  Boussingault),  says:  "I  have 
not  sufficient  data  to  determine  the  nutritive  value  of  the 
banana,  but  I  have  reason  to  believe  that  it  is  superior  to  that 
f  the  potato.    I  have  given  as  rations  to  men  employed  at 
ard  labour  about   6^  pounds  of  half -ripe  bananas  and  two 
ounces  of  salt  meat."  Of  these  green  bananas  he  elsewhere 
fates,  that  38  per  cent,  consisted  of  husk,  and  that  the  internal 
iitable  part  lost  56  per  cent,  of  water  by  drying  in  the  sun. 
The  composition  of  the  ash  of  the  plantain  also  bears  a  close 
'  osemblance  to  that  of  the  potato.    Both  contain  much  alkaline 
matter,  potash  and  soda  salts ;  and  in  both  there  is  nearly  the 
;ime   percentage   of  phosphoric   acid   and  magnesia.  The 
:^i*owing  parts  of  the  plant  contain  much  tannic  and  gallic  acids, 
fbe  sound  ripe  fruit  contains  as  much  as  22  per  cent,  of  sugar, 
16  per  cent,  being  crystallizable.    In  the  native  sugar-cane  the 
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proiDortion  of  cane  sugar,  according  to  Payen,  is  18  per  cent. 
After  the  plantain  has  become  quite  ripe,  there  is  a  raj>id  diini. 
nution  in  the  proportion  of  crystallizable  sugar  and  an  increase 
in  the  proportion  of  inverted  sugar  ;  an  over-ripe  fruit  containe 
only  2'84  per  cent,  of  crystallizable  and  11-84  per  cent,  o 
uncrystallizable  sugar,  being  a  total  of  14*68  per  cent,  or  tw 
thirds  of  the  original  quantity. 

For  the  following  analyses  of  E.  Indian  plantains  we  ar 
indebted   to  Assistant  Surgeon  C.  L.  Bose,  Calcutta,  The 
samples  represent  the  most  commonly  used  varieties : — 

Percentage  of  Pul'p  and  Pericarp  in  Ripe  Fruit. 


Variety. 

Pulp. 

Pericarp. 

70-85 

29-15 

74-37 

25-6^3 

86-02 

13-98 

SCITAMINE^. 


447 


Non-nitro- 
genous ex- 
tractives 
by  difference. 

13 -057 
11-109 
6-31 

1  • 

n  JO 
<1 

1-35 
1-80 
1-50 

Total  ■ 
N. 

00 

<M           <N  03 

J}  at* 

•053 
'  -135 
-00 

Total  acidity 
of  Pulp  in 
terms  of 
Normal 
NaHo. 

c5         6  ci 
•         •  ■ 

O           O  o 
O           i>  1>. 

OS        00  o 

GrQITl. 

-48 

•401 

•30 

Total 
Sugar. 

16-  11 
14-15 

17-  78 

Grape 
Sugar. 

; 

t>         '  t- 

Cane 
Sugar. 

eo          _  eo 

i)         :  o 
i-i 

Alkalinity  of 
Ash  in  terms 
of  Normal 
KHO. 

7-  09  0.  c. 

8-  08  0.  c. 
7-34  c.  c. 

ax 
< 

i>  eo 

t-           C3S  t>. 
•             •  • 

d 
H 

67-68 
71-47 
73-32 

Variety. 

a 
M 

p 
\ 

56  + 
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Konig  gives  the  following  as  the  composition  of  the  fruit 


from  Brazil  and  Venezuela— 

-the  first 

analysis 

being  by 

Corenwinder,  and  the  other  by  Marcano  and  Miintz 

Brazil. 

Venezuela.  Mean. 

Water   

72-40 

73-8 

73-10 

2-14 

1-60 

1-87 

•96 

•30 

-63 

Nitrogen  free  extractive  ... 

23"  09 

23-00 

23-0o 

•38 

•20 

'29 

Ash  

1-03 

1-10 

1-06 

The  fruit  consisted  of  about  40  per  cent,  pericarp  and 
60  percent,  pulp.  The  pericarp  aftorded  14*7 per  cent,  of  sohd 
residue^  containing  1-6  per  cent,  of  grape  sugar.  The 
anhydrous  fruit  from  Brazil  contained  1  "24  per  cent,  nitrogen 
and  83'66  per  cent,  carbohydrates;  that  from  Venezuela,  -97 per 
cent,  nitrogen  and  87-78  per  cent,  carbohydrates.  Plantain  meal 
from  Venezuela  had  the  following  percentage  composition  : — 

Water   14-90 

Albuminoids    2-90 

Fat   -50 

Nitrogen  free  extractive    77'90 

Cellulose   1-60 

Ash   2-20 

The  nitrogen  free  extractive  from  the  ripe  fresh  fruit  and 
meal  had  the  following  composition : — 

Brazil.  Venezuela .  ^^^^^ 

Cane  sugar   ,  15-90  5-90  1'5- 

Grape  sugar    8-50  6-40  3-3 

Starch   -60  ^40  66-1 

The  ash  of  the  fruit  from  Brazil  had  the  following  perceuta 
composition : — Potassium  sulphate,  3'61  ;  Potassium  chlorid 
14-34;  Magnesium  phosphate,  8-77;  Potassium  oxide,  27-12 
Potassium  carbonate,  41' 66  ;  Calcium  carbonate,  1-17;  Oxid 
of  iron,  -36  ;  Sand,  2-06  per  cent. 


I'libash  of  the  husk  of  the  ripe  fruit  was  found  to  contain  47-98 
arbouate  of  potash,  6*58  carbonate  of  sodium,  25*18  chloride 
n I' potassium,  5*66  alkaline  phosphates  (with  a  little  sulphate), 
r-50  charcoal,  7*10  lime,  silica,  earthy  phosphates,  &c.    In  the 
iiicc  of  the  flower  stem  of  the  same  plant,  Comnille  {J,  Phartn. 
(o)  48,  269)  found  25'27  per  cent,  potash,  9'52  soda,  15'85  lime, 

0  magnesia,  0*87  alumina,  with  a  trace  of  ferric  oxide,  6"30 
iloriue,  0*96  sulphuric  anhydride,  0*87  phosphoric  anhydride, 
81  silica,  and  34' 17  carbonic  anhydride  (calculated  from  the 
ises). 

Couimefce. — Dried  plantfling  arc  an  article  of  commerce  in 
udia,  and  arc  excellent  when  stewed  with  sugar  or  fried  in 
mttor.    Bombay  exports  annually  from  300  to  400  cwts, 

CANNA    INDICA,  Linn. 
Fig.  — il/ieode,  HorU  Mai.  xi.^  t.  43.    Indian  Shot  or  Bead 
'%.),  Balisier  (Fr.). 
Hab. — Uncertain.   Common  throughout  India  in  gardoiis 

1  cultivated  ground.    The  fruit  and  root. 

Vcniacular. — -Sabba-jaya,     Akalbar     {Hind.),  Sarba-jaya 
'■''li'j.),  Kandamani-cheddi  {Tarn.),     Krishna-tamara  {Tcl.)^ 
tu-biila  {MaL)i  Sugundaraju-gida  {Can.),  Deokeli,  Kamakshi 

History,  Uses,  &C. — This  plant,  though  common  every- 
ore,  is  not  truly  wild  in  India ;  how  and  from  whence  it  has 
11  introduced  is  not  known;  it  occurs  also  in  Burma  and 
vion,  and  the  seeds  are  used  as  prayer-beads  by  the  Burmese. 
I  he  West  Indies,  especially  in  St.  Kitts,  a  nearly  allied  species 
ultivatcd  for  its  starch,  which  is  known  as  "Tons  les  mois'^ 

Fecule  de  Tolomano,"  and  is  remarkable  for  the  great  size 
its  starch  grains.    No  starch  is  prepared  in  India  froiil 
but  its  fruit  and  root  are  used  medicinally  by  the  natives. 

flowers  are  sacred  to  Shiva  and  Durga,  as  is  indicated  by  the 
I'll,  Bengali,  and  Marathi  names  which  arc  derived  from  thd 
'*rit  Sarva-jaya  "all  conquering"  (Sliiva),  and  Kamakshi^ 
'in«  of  the  goddess  Durgu.    In  the  Diet.  Econ.  Fi  od.  of  Iiididf 
ai.  -57 
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tlie  Sanskrit  name  Silaramblia  is  wrongly  attributed  to  tliis 
plant,  it  is  properly  the  name  of  the  wild  plantain  or  Kashtha 
Kadali.  Rbeede,  describing  the  medicinal  uses  of  C.  indica. 
says : — "  E  fructibus  parvum  testis  succus  elicitur,  qui  auribu!- 
immissus  dolores  illarum  mitigat.  Ex  iisdem  et  saccharo  massa 
componitur,  et  umbilicali  regioni  applicatur  contra  diabetem, 
ex  calidis  febribus  ortam.  Succus  radicis  Mercurii  subliinati 
toxicum  inf ring-it."  Atkinson.  {IIi?n.  JDist.  730)  states  that  the 
root  is  used  as  a  diaphoretic  and  diuretic  in  fevers  and  dropsy. 
When  cattle  have  eaten  any  poisonous  plant,  which  is  generally 
discovered  by  the  swelling  of  the  abdomen,  the  natives 
administer  to  them  the  root  of  this  plant,  which  they  break  up 
in  small  pieces,  boil  in  rice-water  and  pepper,  and  give  them  tc' 
drink.  [Dmry.)  Baden-Powell  [Punj.  Prod.  382)  states  that  the 
seeds  are  considered  to  be  cordial  and  vulnerary. 

Description. — An  herbaceous  plant,  2-3  feet;  leaver 
large,  ovate-lanceolate,  stem-clasping ;  flowers  bright  scarlet  oi 
yellow,  inner  wing  of  the  corolla  trifid,  segments  lanceolate 
straight;  anther  single,  attached  to  the  edge  of  the  corolla 
capsule  bristly,  3-celled,  many-seeded;  seeds  round,  black, 
hard  and  shining,  the  size  of  a  pea  or  buck-shot* 

Chemical  comjjosition. — The  seeds  reduced  to  powder  "\\  .  : 
exhausted  with  alcohol,  and  the  alcoholic  extract  mixed  v 
water  acidulated  with  sulphuric  acid,  and  agitated  with  pc :  i 
leum  ether,  then  with  ether,  and  after  the  addition  of 
allcali,  again  with  ether. 

The  petroleum  ether  extract  contained  yellowish  fatty  matte 
from  which  white  nodules  separated  on  standing,  the  taste  w 
camphoraceous  and  somewhat  pepper-like.  The  acid  eth 
extract  had  the  odour  of  vanilla ;  it  was  partly  soluble  in  wa'' 
Avith  acid  reaction ,  the  aqueous  solution  giving  a  bright  gre 
coloration  with  ferric  salts,  slightly  precipitating  gelatine,  b 
giving  no  reaction  with  potassic  cyanide. 

No  alkaloidal  principle  was  detected  in  the  ether  extract,  t 
amount  of  which  did  not  exceed  a  trace. 

The  fresh  roots  wore  contused,  and  treated  in  the 
manner  as  tlie  seeds.    Tlie  taste  of  the  alcoholic  extract 
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g-litly  pungent  with  a  flavour  of  ginger.    The  petroleum 
-her  extract  was  yellow  and  consisted  of  resinous  and  fatty 
natters;  it  was  partly  soluble  in  absolute  alcohol,  the  solution 
^  ing  a  dirty-green  precipitate  with  ferric  chloride.    The  acid 
lOr  extract  was  partly  soluble  in  water,  and  the  solution  gave 
sage-green  coloration  with    ferric  chloride,  precipitated 
:iimiu,  but  gave  no  reaction  with  potassic  cyanide.  The 
Mirtion  insoluble   in  water  was  nearly  wholly  soluble  in 
'umonia,  affording  a  deep  yellowish-brown,  solution,  from 
lich  acids  precipitated  yellowish  flocks.    The  alkaline  ether 
xtract  contained  traces  of  an  alkaloid  which  failed  to  afford  any 
pecial  colour  reactions. 
The  seeds  have  been  stated  by  Dalzell  and  Gibson  {Bombay 
>ra)  to  afford  a  beautiful  but  evanescent  dye ;  we  failed  to 
tect  the  presence  of  any  such  dye  principle  in  either  the 
■ds  or  roots.    The  roots  contain  mucilaginous  matter  and 
irch ;  starch  was  also  present  in  the  seeds. 

lEIDEiE. 

IRIS  GERMANICA,  Linn. 

Fig.—Bot.  Mag.,  t.  670;  Bot.  Reg.,  t.  8 J  8.    Orris  root 
■  •^ng).,  Eacine  d'lris  {Fr.), 
Hab. — Central  and  Southern  Europe,   Northern  India, 
d  Persia.    The  rhizome. 
'  Vernacular. — Bikh-i-banafshah,  Keore-ka-mul  {Ind.  Bazars). 
1  History,  Uses,  &C.— We  have  already  stated  (Vol.  II., 
296)  that  we  consider  Orris  root  to  be  the  Pushkara-mula  of 
nskrit  writers,  though  it  is  not  now  recognised  as  such  by 
e  modern  Hindus.    It  appears  also  to  be  the  Kusht-el-bahri 
d  Kusht-el-hali,  ''sweet  costus,"  of  the  Arabs.    The  Greek 
me  Iris  is  probably  of  Persian  origin,  and  cognate  with 
Tsa,  and  probably  with  Arastan,  an  old  form  of  Arastan,  "  to 
lorn,  to  obey."    Among  Sanskrit  synonyms  for  Pushkara- 
ula,  wc  find  Padma-pushkara  "blue  lotus,"  Pushkariinghrija 
Wii  of  the  lotus  root,"  Pushkarahva  "challenging  the 


452 


miDEJE. 


lotus,"  Pusliakarasgara  '*sea  lotus,"  and  Kasraira  "Cashme- 
riau  "  :  at  tlic  present  time  I.  nopalemis  is  called  "  blue  lotus" 
in  Kumaon.  The  root  is  described  as  having  properties  similar 
to  costus,  and  appears  to  have  been  regarded  by  both  Hindus 
and  Arabs  as  a  kind  of  costus.  In  the  Burhiin  the  plant  is  said 
to  be  called  Irsa,  because  its  flowers  arc  blue,  yellow  and  white 
like  the  rainbow  ;  it  is  also  called  in  Persia  Susan^i-asnianguni, 
*^  sky-coloured  lily."  The  Iris  is  mentioned  by  Thcophrastus 
(H.  P.  iv.,  7  ;  ix.  7),  Dioscorides  (i.,  1),  and  all  the  Greek 
medical  writers  which  we  have  consulted.  A  celebrated 
unguent,  the  Xpivov  nipov^  was  prepared  from  the  root  for  whicL 
Macedonia,  Elis  and  Corinth  were  famous.  Visiani  {Fl.  Da/mat.) 
considers  that  the  /.  (jermanica  is  the  Illyrian  iris  of  the 
ancients,  which  is  highly  probable,  seeing  that  throughout 
Dalmatia  (the  ancient  lUyricum)  that  species  is  plentiful,  and 
I.  fiormtim  and  /.  pallida  do  not  occur.  According  to  Hookei', 
J,  germanica  is  cultivated  in  Cashmero,  but  we  have  not  heard 
of  its  being  under  cultivation  in  Persia.  The  Persian  name  oi 
this  drug,  Bikh-i-banafshah,  is  applied,  also  to  the  root  of  Vioht 
Qdorata  in  Southern  India, 

Iris  root  is  considered  by  Mahometan  hakfms  to  be  deobstru- 
ent,  aperient,  diuretic,  especially  i^seful  in  remoAong  bilious 
obstructions.  It  is  also  used  externally  aa  an  application  t^* 
small  sores  and  pimples.  From  the  large  number  of  diseases 
in  which  this  drug  is  reconaniended,  it  would  appear  to  he- 
regarded  as  a  panacea, 

Description. — Eastern  orris  root  differs  from  the  Euro- 
pean drug,  inasmuch  as  the  bark  of  the  rhizome  has  not  becii 
removed  ;  it  is  also  sn^aller  and  of  a  darker  colour. 

Microscopio   structure. — The  rhizomes  of  different  spoci 
of  Iris  hardly  differ  in  structure.    They  consist  of  a  brow 
epidermis  composed  of   compressed  and  nearly  empty  cells 
covering  a  white  cortical  cellular  tissue  containing  starch ;  thi 
is  separated  by  a  layer  of  brownisli  compressed  empty 
|rom  the  central  woody  yellowish  tissue  of  the  rhizome.  ^ 
latter  is  built  up  of  large  thick-walled,  spherical,  porous  cell* 
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dod  with  starch;  here  and.  tliere  between  the  cells  may  be 
,11  a  prism  of  oxalate  of  lime.  The  vascular  bundles  are 
uinerous,  in  each  irregular  rings  of  spiral  vessels  surround  a 

itral  bundle  of  jointed  vessels. 

Chemical  comjiosition. — The  authors  of  the  Tharmacocjrafphia' 
IV : — "When  Orris   root  is   distilled  with  water,  a  solid 
rvstalline  substance,  called  Orris  Cami)lior,  is  found  floating 
1  the  aqueous  distillate.    This  substance,  which  we  obtained 
oni  the  laboratory  of  Messrs.  Herrings  &  Co.,  of  London,  is 
oldod,  as  Ave  learn  from  Mr.  Umney,  to  the  extent  of  0*1 2 
■  cent.,  that  is  to  say,  3  cwt.  3  qrs.  23  lbs.  of  rhizome  afford- 
<>f  it  8i  oimces.    Messrs.  Schimmel  &  Co.,  of  Leipzig,  also 
sented  us  with  the  same  substance,  of  which  they  obtain 
ually  0'60  to  0*80  per  cent,    Orris  camphor  has  the  exquisite 
d  persistent  f ragranSe  of  the  drug ;  we  have  proved  that  this 
'  sumed  stearoptene  or  Camphor  of  Orris  root  consists  of 
■i%tic  acid,  C^^H^^C*,  impregnated  with  the  minute  quantity 
essential  oil  occurring  in  the  drug.    The  oil  itself  would 
j)ear  not  to  pre-exist  in  the  living  root,  but  to  be  formed  on 
\  ing  it, 

"By  exhausting  Orris   root  with  spirit  of   wine,  a  soft 
wnish  resin  is  obtained,  together  with  a  little  tannic  matter, 
resin  has  a  sUghtly  acrid  tq,ste ;  the  tannin  strikes  a  green 
'ur  with  persalts  of  iron." 

(Commerce. — India  is  supplied  with  Orris  root  from  Persia 
I  Cashmere.    The  average  value  is  about  2  annas  per  lb. 

CROCUS  SATIVUS,  to. 

V\^,—Bentl.  and  Trim.,  t,  27^;  Woodv.,  t.  259;  Royle,IU., 

Saffron  Saff ran  (i^r.). 

Hab. — Greece,  Asia  Minor,  Persia.    Cultivated  elsewhere. 
"  stigmas  with  portions  of  the  styles. 

^^mmmlar. — Kesar  {Hind.),  K&har  {Mar.,  Gnz.),  Jufran 
"r/O,  Kunguma-pu  {Tarn.),  Kunkuraa-puvva  (TcL),  Kun- 
"iKluhuvu,  Kesari  {Can.),  Kunkunia-pin'va  {Ma/.). 
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History,  Uses,  &C.- — Saffron,  on  account  of  its  biilliai 
yellow  colour,  like  that  of  the  rising  sun,  has  been  especial)  , 
valued  by  anankind  from  the  earliest  ages  ;  in  Sanskrit  it  beai 
the  name  of  Kunkuma  (a  name  also  given  in  India  to  the  rc 
colour  prepared  from  turmeric),  and  is  describjod  as  Chan 
"fair,"  Yara  "suitor,"  Aguisikha  "having  a  crest  of  fire/ 
Saurabha  "fragrant,"  Maugalya  " propitious,"  &c.    In  Persi: 
the  word  Zard,  derived  from  the  Zend,  signifies  "yellow,  aii' 
saffron,"  and  the  sun  is  called  Zard-ru  "yellow  or  golden 
faced,"  and  Zardah-i-kamran  "the  fortunate  yellow."  Saffrij 
is  the  Karkom  of  the  Hebrews,  a  name  borrowed  from  the  Pei' 
sians,  and  in  the  Song  of  Solomon  the  beauty  of  the  bride  i 
likened  to  it.    Amongst  the  Greeks  xpoKos  signified  both  saffro- 
and  yellow ;  Eos  or  Aurora^  the  goddess  of  the  morning,  is  clotln 
in  it,  and  in  Homer  she  is  described  as  accompanying  th 
Sun  throughout  the  day. 

Yellow,  and  plants  having  that  colour,  have  also  an  eroti 
signification,  hence  we  find  them  playing  an.  important  part  i 
marriage  ceremonies  and  the  relations  between  the  sexes :  Juii 
in  the  Iliad  is  represented  as  preparing  a  bed  of  saffron  an 
hyacinths  when  she  wishes  to  tempt  Jove,  and  Jayadeva  ia  tli 
Gita  Govinda  represents  Hari  as  inviting  Radha  to  repose  upo 
a  bed  made  of  the  saffron-coloured  flowers  of  the  Asoka.  Tli 
following  lines  indicate  the  significance  which  is  attached  t 
this  colour  in  popular  estimation  in  India :  — 

Sanjh  suni  piyd  ^ran  piyari,  sundar  nari  singar  banai, 
Piar  kesar,  piar  besar,  piar  bar  liya  larkai, 
Piar  chir  diyo  kamlapati,  piar  chandan  de  lagai, 
Piar  pan  ki  biri  lagi,  piyari  piri  bhai,  piu  nahin  ai. 
.  "  The  loved  one  heard  that  her  lover  would  come  in . 
evening,  and  made  a  grand  toilette :  yellow  saffron,  a  yello 
nose-ring,  and  a  threaded  necklace  of  yellow  flowers.    She  h 
donned  a  yellow  robe,  applied  j'^ellow  sandalwood,  and  pli 
ripe  yellow  betel  leaves  in  her  mouth.    The  damsel  herself 
grown  yellow  waiting  for  a  lover  who  has  not  come." 

The  Grecian  Hetairoc  and  also  effeminate  youths  used  toi 
the  K-poKtoTus,  or  "  saffron-coloured  garment,"  and  the  A 


455 


te  that  Abu  Jahl  dyed  his  I  [ist]  with  saffron,  and  was 
cted  to  the  enormity,  termed  ^^'^-i^  (nbnah).    He  was  a 

^  at  enemy  of  the  Prophet^s,  and  is  promised  in  the  Koran  a 
:-  of  Hell  {(jij'^^  \<-^\cy£  A-^  l-hfiJ  I  ^ji  /sjiyi  j).  A  similar  use 
iffron  by  the  libidinous  old  witch  Zatel-Dawahi  is  mentioned 
the  93rd  night  of  the  Arabian  Nights  : — ^t^/olj  I  ^is'l 

J  oil^  Ifj)]  j^J^II    (j-jljs:-''  VJ^^^ 

]»Iagic  properties  are  ascribed  to  saffron  in  Persia ;  Haji-Zein- 
Vttdr  (1368)  states  that  it  is  called  Jadu-i-dihkan,  "peasant's 
:ic/'  and  that  pregnant  women  wear  a  ball  of  it,  about  the 
of  a  walnut,  at  the  pit  of  the  stomach  to  ensure  speedy  deli- 
,'  and  expulsion  of  the  after-birth.    The  saffron  bag  was  not 
known  in  Europe  in  the  Middle  Ages,  and  even  later.  The 
;ibs  believe  that  saffron  kept  in  the  house  will  drive  away  the 
rd  called  Sam  Abras,  which  they  greatly  dread  ;  they  also 
of  a  man  who  is  melancholy  or  a  little  odd  Jfj^ws  ^kJ  />  I 
lahu  lafi  sufrihi),  i  s.,  that  he  is  in  a  state  in  which  he 
.aires  to  be  rubbed  with  saffron. 

Zarddb,  or  saffron  water,  is  considered  to  have  magical  virtues 
Persia,  and  we  hear  Indian  conjurors  ascribe  the  same  virtues 
turmeric  water  when  they  say  Pihalad  ani  ho  gora  in  the 
seof  "  Hocus  Pocus,"  &c.  Saffron  ink  is  used  in  India  to  write 
dras  with.  That  auspiciousness  is  attributed  to  these  plants 
account  of  their  colour,  and  not  on  account  of  any  inherent 
[)erties,  is  shown  by  the  fact  that  other  plants  furnishing 
low  dyes  are  considered  auspicious.  In  Persia  JDelphiniiim 
'I  is  much  esteemed  as  a  yellow  dye,  and  is  even  brought  to 
iia  for  that  purpose,  where  it  bears  the  Sanskrit  names  of 
'  yaraana  "  preserving,"  Mangalya  "auspicious,"  &c.  It  is 
ite  possible  that  this  plant  was  used  in  ancient  Iran  before 
i  I'on,  as  the  word  trdyamana  occurs  in  old  Persian  with  the 
luing  of  "  yellow."  Dr.  Aitchison  speaks  of  D.  Zalil  as  very 
iimon  in  Khorasan,  and  remarks  that  when  in  flower  it  gives 
■  ondrous  golden  hue  to  the  pastures. 
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A  yellow  colour  is  considered  most  auspicious  in  the  Ea^^ 
Vasanta,  or  Spring,  and  Krishna  are  represented  as  clothed  i 
this  colour,  and  Vasauti- coloured  garments  are  worn  at  tL 
liasant  panahmni  in  many  parts  of  India;  at  this  seasonal 
garlands  of  yellow  flowers  are  offered.  This  custom  is  ulludi 
to  in  the  Buramdsa,  where  the  wife  says : — 

Nahin  ghar  kanth,  )eke  basant  ai  gliar  malan, 
Main  kaise  piijiin,  saklii,  nahin  ghar  sajan. 

"My  husband  is  away,  and  the  gardener's  wife  has  brougl 
{yellow)  sx^ring  flowers.  How  can  I  make  an  offering,  m 
dear,  when  my  beloved  is  absent  ?" 

A  yellow  garment,  called  Basanti,  was  worn  by  the  Rajput 
when  about  to  sacrifice  themselves  in  a  desperate  conflict, 
sacrifice  to  their  supposed  ancestor  Surya  (the  sun).  Yello\ 
is  the  favourite  Coloiir  of  the  Buddhists,  and  the  Sakj'afamil 
was  a  branch  of  the  great  Solar  race  of  Gautama.  Senai 
considers  that  the  Buddha  is  the  Sun-god,  and  that  the  detail 
of  his  life  have  been  taken  from  Solar  mythology. 

The  use  of  saffron  and  turmeric  for  colouring  and  flavouriuj 
food  is  universal  throughout  India,  and  saffron  is  still  used  fo 
this  purpose  in  Gfermany,  Switzerland,  and  in  Cornwall,  cake 
made  on  festive  occasions  being  coloured  with  it.  There  is. 
curious  story  about  saffron-coloured  rice  in  the  Persian  Burha 
where  it  is  called  Birinj-i-shamalah,  "candle  rice."  jt 
author  relates  that  in  former  times  there  was  a  cook  at  Sliira 
who  was  in  the  habit  of  sitting  by  the  roadside  ever}'-  eveni 
and  preparing  a  dish  Avith  yellow  rice,  before  which  he  ligh 
two  lamps,  or  sometimes  two  torches,  and  cried  out—"  Com 
to  the  rice  of  the  candle,"  and  repeated  the  following  couplet : 

"  The  lights  which  burnt  in  the  heart  of  Bushak  we 
kindled  by  the  passing  of  the  light  of  the  rice  of  the  caudle. 

Who  was  Bushak,  or  Bashdk  ?    We  cannot  help  thinkin 
that  he  must  have  been  some  sturdy  fire -worshipper  tcstifyin 
as  far  as  he  dared,  in  the  presence  of  a  Maliomcdan  populatioi 
to  his  ancient  faith.    As  the  story  was  an  old  one  wlicn  t 
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iirlian  was  written,  it  shows  at  any  rate  that  the  use  of  saffron - 
loured  rice  in  Persia  is  of  great  antiquity.    The  earliest 
iiropean  travellers  in   India  called  turmeric  Crocus  indicus, 
Indian  saffron/'  and  evidently  regarded  it  as  a  substitute 
,  r  that  article.    In  those  days  saffron  was  of  much  more 
mportance  in  Europe  than  it  is  now,  and  the  punishment  for 
ululterating  it  was  death. 

Saffron  was  much  employed  by  the  Romans  for  seasoning 
iiod,  and  to  make  an  essence  with  wine  and  water  which  was 
ised  as  a  perfume  {FUiiy,  21,  6,  17;  Lucretius,  ii.,  416;  Ovid 
I.  104,  &c. ).  The  name  Zafarlui  occurs  in  the /S^'AaA  of  El 
Fowhari  who  wrote  in  the  10  th  century,  and  from  Arabian 
\  nters  (Istakhri,  Edrisi)  we  learn  that  it  was  cultivated  at  this 
irae  in  Persia  at  Dtirband  and  Ispahan.  It  is  not  improbable 
liat  the  plant  was  carried  from  that  country  to  China,  as, 

cording  to  the  Chinese,  it  was  introduced  by  Mahometans. 

ainese  writers  have  recorded  that  under  the  Yuen  dynasty 
A.  D.  1280 — 1368)  it  became  the  custom  to  mix  Sa-fa-lang 
Zufaran  j  with  food  {BretscJmeider,  Chinese  Botanical  Works, 

)Ochow,  1870).  Saffron  appears  to  have  been  cultivated  in 
jiim  in  the  10th  century.    The  Ruja  Nirghanta,  which  was 

littcn  about  600  years  ago  by  a  native  of  Cashmere,  speaks 
1  saffron  as  coming   from   Cashmere,    and  the  plant  is  still 

iltivated  there  on  the  Kareewahs*  near  Pampur  ;  the  plants 

0  arranged  in  parterres,  and  flower  about  the  end  of  October; 

e  inhabitants  of  the  district  are  then  summoned  to  gather  the 

')p  ;  during  this  time  they  live  in  the  gardens  which  are 

larded  by  police  to  prevent  theft    {Ince,  Handhook  of  Cash- 

The  earliest  medical  writers  mention  saffron,  and  describe  it 
cardiacal  and  aphrodisiacal,  improving  the  complexion,  in- 
■  asiog  the  brilliancy  of  the  eyes,  and  promoting  the  delivery 
women.  They  also  considered  it  to  be  diuretic,  astringent, 
')bstruent,  and  emmenagogue.    Saffron,  formerly  as  highly 

•  Alluvial  flats  from  100  to  200  feet  iiigh  and  2  to  5  miles  long,  situated 
"ig  the  borders  of  tlie  Cashmere  Valley  ;  they  arc  separated  from  each 
by  deep  ravines,  and  have  the  nppearance  of  flat-topped  lulls. 
III. -58 
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esteemed  in  Europe  as  in  the  East,  is  still  considered  by  »oin' 
European  physicians  to  have  emmenagogue  properties,  but  i- 
generally  regarded  as  a  colouiing  and  flavouring  agent  onl> 
SaiJron  has  recently  been  deleted  from  the  drug  list  of  th 
Medical  Store  Depots  in  Bengal.  For  much  interestic- 
information  concerning  the  early  history  of  saffron  in  Europe,  m 
would  refer  our  readers  to  the  Pharmacoffi-aphia  of  Fluckigei 
and  Hanbury. 

Description. — Saffron  consists  of  a  small  portion  of  the 
style  and  three  long  tubular  stigmas  of  a  rich  orange  colour 
the  upper  extremity  of  each  stigma  spreads  out  to  form  a  fia 
lamina  with  a  dentate  border.  The  stigmas  simply  drie( 
and  thrown  together  loosely,  form  the  ordinary  hay  saffron  oi 
commerce.  Persian  saffron  is,  with  the  aid  of  some  stick} 
material,  pressed  together  so  as  to  form  a  thin  round  flat  cake 
it  is  known  in  Bombay  as  Kemr-ki-roti  (bread  saffi'on). 

Chemical  composition. — Fliickiger  and  Hanbury  have  the  fol 
lowing  summary  ; — "The  splendid  colouring  matter  of  saffror 
has  long  been  known  as  Polychroit ;  but  in  1851,  Quadrat 
who  instituted  some  fresh  researches  on  the  drug,  gave  it  thi 
name  of  Crocin,  which  was  also  adopted  in  1858  by  Rochleder 
The  experiments  of  Weiss  in  1867  have  shown — 

\st — That  this  substance  (Polychroit,  Crocin  of  Rochleder 
is  a  peculiar  glucoside,  which,  by  the  action  of  acids,  splits  int 
sugar,  volatile  oil,  and  a  new  colouring  matter. 

2nd — That  saffron  contains  only  a  minute  quantity  of  read} 
formed  essential  oil  and  sugar.  jA 

3rf/ — That  this  free  essential  oil  is  probably  identical  witMid 
that  which  is  produced  in  the  decomposition  of  polychroit.  Hi 

Wi — That  polychroit,  as  hitherto  prepared,  has  alwayHi^ 
contained  a  certain  proportion  of  the  new  colouring  niatteH^ 
produced  by  decomposition."  H;^ 

For  the   natural   glucoside,  "Weiss  retains  the  name  <S^. 
polychroit,  while  the  new  colouring  matter  which  results  froi  M, 
its  decomposition  by  an  acid  he  terms  crocin.    It  agrees  Wit 
the  crocetin  of  llochlcdcr. 
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Polychroit  was  prepared  by  Weiss  in  the  following  manner : — 
f  Saffron  was  treated  with  ether,  by  which  fat,  wax,  and  essen- 
lial  oil  were  removed,  and  it  was  then  exhausted  with  water, 
i^pom  the  aqueous  solution,  gummy  matters  and  some  inorganic 
lalts  were  precipitated  by  strong  alcohol.    After  the  separation 

if  these  substances,  polychroit  was  precipitated  by  addition  of 
kther.  Thus  obtained,  it  is  an  orange-red,  viscid,  deliquescent 
.lubstauee,  which,  dried  over  sulphuric  acid,  becomes  brittle  and 

f  a  fine  ruby  colour.  It  has  a  sweetish  taste,  but  is  devoid  of 
fcdour,  readily  soluble  in  spirit  of  wine  or  water,  and  sparingly 

1  absolute  alcohol.  By  dilute  acids,  it  is  decomposed  into 
crocin,  sugar,  and  an  aromatic  volatile  oil  having  the  smell  of 
feiffron.  "Weiss  gives  the  following  formula  for  this  decom- 
nosition : — 

0 18JJ6  0  o  i3+H20=  2(0  •'^H '  80'"') °H '  *0-f  C^H^  ^qg 

Polychroit.  Crocin.        Essential  oil.  Sugar. 

^!^ocin  is  a  red  powder,  insoluble  in  ether,  easily  soluble  in 
icohol,  and  precipitable  from  this  solution  on  addition  of  ether, 
t  is  only  slightly  soluble  in  water,  but  freely  in  an  alkaline 
Illation,  from  which  an  acid  precipitates  it  in  purple-red  flocks, 
rtrong  sulphuric  and  nitric  acids  occasion  the  same  colours  as 
lith  polychroit,  the  former  producing  deep-blue,  changing  to 
Met  and  brown,  and  the  latter  green,  yellow,  and  finally 
ifown.    It  is  remarkable  that  hydrocarbons  of  the  benzol  class 

0  not  dissolve  the  colouring  matter  of  saffron. 

'  "  The  oil  obtained  by  decomposing  crocin  is  heavier  than 
t^ater ;  it  boils  at  about  209°C.,  and  is  easilj^  altered,  even  by 
ifater.  It  is  probably  identical  with  the  volatile  oil  obtainable 
>  the  extent  of  one  per  cent,  from  the  drug  itself,  and  to 
ihich  its  odour  is  due. 

'  "Saffron  contains  sugar  (glucose?)  besides  that  obtained  by 
tte  decomposition  of  polychroit.  It  leaves  after  incineration 
"to  6  per  cent,  of  ash."    {P/iarmacographia,  p.  604.) 

1  The  investigation  of  the  characteristic  constituents  of  saffron, 
iMch  had  previously  occupied  the  attention  of  several  chemists, 
M  been  taken  up  by  Herr  Kayser  (Beric/de,  xvii.,  2228).  By 
iBtilling  saffron  suspended  in  water  in  a  current  of  carbonic 
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anhydride,  shaking  the  distillate  with  ether,  and  evaporating 
the  ether  in  a  current  of  carbonic  anhydride,  the  essential  oil 
was  obtained  as  a  very  mobile,  scarcely  yellowish  coloured 
liquid,  having  an  extremely  intense  odour  of  safEron,  readily 
becoming  thick  and  brown  by  absorption  of  oxygen  from  th(.' 
atmosphere,  and  giving  upon  analysis  figures  corresponding 
with  the  formula  C^°H'°.  Crocin  was  obtained  by  treating 
an  aqueous  extract,  made  without  heat  from  saiiron  previously 
exhausted  with  ether,  with  purified  animal  charcoal,  which 
removed  all  the  colouring  matter ;  then  filtering,  washing  and 
drying  the  charcoal,  boiling  it  with  90  per  cent,  alcohol  and 
filtering.  Upon  removal  of  the  alcohol  the  crocin  was  left 
as  a  brittle  yellow-brown  mass,  yielding  a  pure  yellow  powder, 
freely  soluble  in  water  and  dilute  alcohol,  less  soluble  in  absolute 
alcohol,  and  giving  up  only  traces  to  ether.  With  con- 
centrated sulphuric  acid  it  gave  a  deej)  blue  solution,  passing 
to  violet,  cherry  red,  and  finally  to  brown  ;  with  nitric  acid  a 
deep  blue,  passing  almost  imniediatelj'^  to  brown  ;  with  hydro- 
chloric acid  it  underwent  no  change  of  colour.  Acetate  of  lead 
produced  no  precipitate  in  a  solution  of  crocin  in  the  cold,  but 
on  warming  the  solution,  decomposition  at  once  took  place,  and 
the  liquid  then  reduced  Fehling's  solution.  As  previous 
workers  used  lead  acetate  in  the  separation  of  crocin,  Herr 
Kayser  supposes  that  their  product  always  contained  crocetin. 
He  attributes  to  pure  crocin  the  formula  C^*H^"0-^,  and  t 
crocetin  C''''H'''^0^,  the  decomposition  being  represented  b 
the  following  equation : — 

An  ethereal  extract  of  the  residual  saffron  yielded  a  crystallin 
bitter  substance,  freely  soluble  in  water  and  alcohol,  less  easil 
in  chloroform  and  ether,  and  melting  at  75°.  This  has  bee 
named  "  picrocrociu,"  and  is  represented  hy  the  formul 
Q3ojj6iQi7_  presents  the  interesting  character  that  whe 
warmed  in  aqueous  solution  with  lead  acetate,  lime  or  baryt 
water  or  acid,  it  splits  up  into  sugar  and  an  essential  oil 
which  has  a  strong  odour  of  saffron  and  the  composition  of  £ 
terpene. 
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The  following  is  the  mean  of  two  proximate  analyses  of 
saffron  \>y  Gr.  Laube  and  Aldendroff,  quoted  by  Konig: — 

Water  . . .    ]  6  •  07  per  cent. 

Albuminoids   11-74  „ 

Fluid  oil      -60  „ 

Fat    3-22  „ 

Sugar     15'33  „ 

Non-nitrogenous  extractive    44'57  „ 

Cellulose    4-37  „ 

Ash    4-37  „ 

The  anhj^drous  saffron  contained  nitrogen  2*24  per  cent, 

and  oil  and  fat  4'55  per  cent. 

Commerce. — Saffron  is  imported  into  Bombay  from  France, 
and  occasionally  from  China.  In  1882-83,  the  imports  were 
226  cwts.,  valued  at  Rs.  4,25,124  ;  in  1886-87,  268  cwts.,  valued 
at  E-s.  5,50,383.  Most  of  it  is  adulterated  ;  a  sample  examined 
by  Lyon  (1875)  gave  water  9*48,  organic  matter  56*93,  mine- 
ral matter  (chiefly  carb.  of  lime)  33*59.  This  adulteration  is 
easily  detected  by  placing  a  pinch  of  the  saffron  in  water, 
when  the  viscid  substance  used  to  make  the  lime  adhere  to  it 
dissolves,  and  the  lime  falls  to  the  bottom  of  the  glass.  Similar 
adulteration  with  other  heavy  powders  has  been  recorded, 
and  vegetable  substances,  as  florets  of  marigold  and  saiflower, 
fragments  of  petals,  and  fibres  of  grass  and  rush,  have  been 
found.  Pure  saffron  costs  in  India  Rs,  20  to  22  per  lb.  Cash- 
mere saffron  is  exported  to  the  Punjab,  where  it  is  much  used 
as  a  dye,  to  the  value  of  Rs.  20,000  yearly. 

Pardanthus  chinensis,  Bot.  Mag.  171,  Syn.  Ma 

chinensis,  Linn,,  is  the  Balamcanda  Schiilarmani  of  Rheede 
[Ilort.  Mai.,  xi.,  37),  and  is  a  common  garden  plant  in  India, 
having  flowers  spotted  like  a  leopard's  skin.  In  Cochin-China, 
China,  and  the  Doons  of  the  Himalayas  it  grows  wild. 
Loureiro  states  that  the  roots  are  used  medicinally  in  Cochin- 
China,  and  that  they  have  aperient  and  resolvent  properties  and 
purify  the  blood  of  gross  humors,  being  specially  useful  in 
Cynanche.  According  to  Rheede,  it  is  used  as  an  alexipharmic 
in  Malabar,  being  given  to  those  who  have  been  bitten  by  the 
«obra,  and  to  cattle  who  have  fed  upon  poisonous  plants. 
III.— 58  t 
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CURCULIGO  ORCHIOIDE,  Gtirtn. 

¥ig.— Wight  Ic,  t.  2043;  Roxh.  Cor.  PI,  i,,  t.  13;  Bot. 
Mag.,  t.  1076  ;  Eheede,  Hort.  Mai.  xiL,  t.  59. 

Hab. — Hotter  regions  of  India  and  Ceylon.    The  root. 

Vernacular. — Musali,  Mdsali-kand  {Rind.,  Mar.,  Guz.),'Ne\\a- 
tddi  (I'eL),  Nela-pana-kelangu  [Mai.),  Nila-panai-kizhangu 
{Tarn.),  Tala-muli  (Beng.),  Nela-tali-gadde  {Can.),  Hln-bin-tal, 
( Cingh. ) . 

History,  Uses,  &C. — Both  Hindu  and  Mahometan 
medical  writers  speak  of  a  white  and  black  Mdsali,  which,  from 
their  descriptions,  appear  to  have  been  different  varieties  of  the 
same  plant.  In  the  Raja  Nirghanta  it  is  stated — ijq"?f(  ^ 
mm  %ffr  ^TOHIT^  ^^Tij'^rT^Tr  arirr  =^  ^c^rr^r^r ;  the  plant  is-' 
described  as  Hemapushpi,  "having  golden  flowers,"  and  is 
considered  to  be  alterative,  tonic,  restorative,  and  useful  in  j)iles, 
debility  and  impotence.  It  enters  into  the  composition  of  several 
medicines  intended  to  act  as  aphrodisiacs  and  restoratives.  At 
the  present  time  we  meet  with  a  white  and  black  Mdsali  in  the 
bazars,  but  derived  from  two  entirely  different  plants,  the 
ichite  from  an  Asparagus,  and  the  black  from  a  Curculigo.  TVe 
have  been  favoured  with  living  specimens  of  the  latter  plant 
collected  by  Mr.  B.  B.  Nene  of  Poona  at  Sitabaldi,  and  find- 
that  when  cut  and  dried  it  exactly  agrees  with  the  bazar  article 
whicb  we  have  received  from  most  parts  of  India.  From 
Madras  we  have  received  a  very  small  Curculigo  root,  from 
C.  brevifolia,  not  more  than  an  inch  in  length,  whereas  the  root 
of  the  plant  in  general  use  is  not  less  than  6  inches  in  length, 
and  from  |  to  |  inch  in  diameter.  Dutt  states  that  Satavari, 
the  root  of  Asparagus  rcceniosus,  is  sometimes  sold  by  the 
druggists  as  white  MusaH  ;  in  Bombay  the  white  Musali  of  the 
bazar  is  the  root  of  Asjmragus  adscendens. 

Native  medical  works  give  the  following  instructions  for  the 
collection  of  Mdsali  :— Two-year  old  plants  are  to  be  selected. 
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I  the  roots  having  been  washed  and  cleared  of  rootlets,  are  to 
,,liced  with  a  wooden  knife,  threaded  upon  a  string,  and  dried 
the  shade  ;  when  dry  they  may  be  powdered.  The  dose  is 
'  grains,  to  be  beaten  up  with  an  equal  quantity  of  sugar  in 
■liall  glass  of  water  or  milk  until  it  forms  a  thick  mucilage, 
fitment  to  be  continued  for  forty  days,  abstinence  from 
utal  and  physical  exercise  being  enjoined.  Musall  is 
scribed  for  asthma,  piles,  jaundice,  diarrhoea,  colic,  and 
iiorrhoea ;  it  is  considered  to  be  demulcent,  diuretic,  tonic,  and 
Lirodisiac,  and  is  often  combined  with  aroma  tics  and  bitters, 
ikim  Sharaf eddin  in  his  Mitjarahat  has  the  following  humorous 
^cdote  in  illustration  of  its  restorative  effects : — 

*■         /"^j^  "-^t^  Ci^'^j'^mJ  (*'^-^*■'  'jii      '  ii) '^j^^^ 

^Jj      j '  J  ;  'i'j   ^  ;  I  I J  <ij"^  (J  >ij-*j 

jlj  tiitj^  o.jjlflx)  J  I  (j  _j  i^iijj'''  oj-k  U'"'^^  '^'^J*^  j'^-*  '.;;!  W '-^^ 
oaf 

['he  story  at  once  suggests  to  the  reader  that  in  such  cases 
jjj  Jf-^  is  probably  as  good  a  tonic  as  Musall. 

Description. — Musall  occurs  as  short  transverse  sections 
lie  root,  half  an  inch  or  less  in  diameter,  covered  externally 
ti  dark-brown  bark  ;  the  substance  of  the  root  is  opaque  and 
ish-brown  ;  portions  of  the  characteristic,  wrinkled,  vermi- 
ir  rootlets  may  usually  be  found  attached  to  some  of  the 
<  os.    The  taste  is  mucilaginous  and  slightly  bitter. 

^ficroscopie  structure. — The  fresh  root  of  0.  oixMoides  when 
across  presents  a  firm  milk-white,  opaque  surface,  marked 

H  numerous  minute  punctures.  Thin  sections  show  that  it 
ists  of  a  cortical  and  central  portion,  both  composed  mainly 
delicate  parenchymatous  tissue  loaded  with  small  starch 
"ulcs,  here  and  there  a  large  cell  contains  a  bundle  of  needle- 

'ped  crystals.    The  large  open  passages  which  can  be  seen 
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with  tlic  naked  eye  are  almost  entirely  confined  to  the  corticii 
portion  ;  they  are  lined  by  the  walls  of  the  neighbouring  coll 
In  the  central  column  are  numerous  bundles  of  spiral  \cm.\ 
which  are  mostly  situated  near  its  junction  with  the  cortica 
portion.    Many  of  the  starch  granules  are  muller-shapcd. 

Chemical  com^oosition. — A  proximate  analj^sis  of  the  powder^ 
roots  was  made  with  the  following  results  : — 


Ether  ext.  (fat,  &c.)    1-28 

AlcohoKc  ext.  (resin,  tannin)    4"]  4 

Water  ext.  (mucilage)    19-92 

Starch,  &c.,  by  difference   43-48 

Crude  fibre   14-18 

Ash   8- GO 

Moisture   8-40 


100-00 

The  resin  was  soluble  in  spirit  and  alkaline  solutions,  ati' 
gave  a  fine  red  colour  with  strong  sulphuric  acid.  The  tanni 
gave  a  green  colour  with  ferric  salts,  and  when  detemiint 
separately  amounted  to  4*] 5  per  cent,  of  the  root.  Oxalates 
calcium  was  present. 

CRINUM  ASIATICUM,  var. 

TOXICARIUM,  Rerbort. 

Fig.—Bot.  Mag.,  U.  1073,  2908,  2239;  Wight  Ic,  t.  202 
llheede,  Hort.  Mai.  xi.,  ^.  38;  Bentl.  and.  Trim.,  t.  275. 

fjQ^|3 — Concan.  Cultivated  throughout  India.  The  b" 
and  leaves. 

VeDiacular. — Chindar,  Kanwal,  Sukhdarshan  [Hind.), 
davana  (il/ar,),  Nagdaraani  (Giiz.),  Nagdaun  {Beng.),  ^esa. 
chcttu,  Visha-manjili  {Tel.),  Visha-manjil  {Tain.). 

History,  Uses,  &C. — This  plant  is  not  mentioned 
Sanskrit  writers  on  Materia  Medica,  but  the  juice  of  the  lea 
after  they  have  been  slightly  roasted  is  a  popular  remedy 
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iudustan  for  earache.    The  name  Sukhdarshan,  "  pleasant  to 
^  sight,"  is  loosely  applied  to  several  species  of  Crinum  in 
)st  parts  of  jS"orthern  India.    In  the  Concan  the  leaves  smeared 
ith  mustard  oil  or  Mutel"^  are  warmed  and  bound  round  inflam- 
l  joints.    Rheede  says : — Ex  planta  concisa  et  tosta  bini  sunt 
oduli,  qui  utrinque  maxillae  appositi,  spasmum  curantcynicum." 
ausKe  states  that  the  natives  of  Southern  India  bruise  the 
■aves  and  mix  them  with  a  little  castor  oil,  so  forming  an  ap- 
lication  which  they  think  useful  for  repelling  whitlows  and 
tlier  inflammations  that  come  at  the  ends  of  the  toes  and 
agers  ;  also  that  the  juice  of  the  leaves  is  employed  for  earache 
1  Upper  India.    Rumphius,  who  calls  it  Radix  toxicaria,  speaks 
''>hly  of  its  virtues  in  curing  the  disease  occasioned  by  the 
■isoued  arrows  of  the  Macassers  in  their  wars ;  the  root  chewed 
i^nietic,  provided  a  Kttle  of  the  juice  is  swallowed.  Crinum 
'aticum  is  the  Man-sy-lan>  of  the  Cochin- Chinese,  and  its 
irtues  are  lauded  by  Loureiro.    {Ainslie,  Mat.  Ind.,  Yol.  II., 
.  464.)   Sir  W.  O'Shaughnessy  remarks  {Bengal  Disp.,  p.  656) 
it  this  is  the  only  indigenous  and  abundant  emetic  plant,  of 
liich  he  has  experience,  which  acts  without  producing  griping, 
urging,  or  other  unpleasant  symptoms.    In  the  PharmacopcBiob 
India,  the  root  has  been  made  official  as  an  emetic,  nauseant, 
ud  diaphoretic ;  directions  for  making  a  juice  and  syrup  are 
iven :  the  former  to  be  given  in  doses  of  2  to  4  fluid  drachms 
\  ory  20  minutes  until  emesis  is  produced,  the  latter  in  doses 
t  2  fluid  drachms  as  a  nauseant  and  emetic  for  children. 

Description. — Caulescent  or  stemless;  leaves  linear- 
luceolate,  very  smooth  ;  margins  entire,  striated  beneath,  3  to  4 

t  long  and  5  to  7  inches  broad ;  scapes  axillary,  shorter  than 

■  leaves,  a  little  compressed  ;  flowers  numerous,  1 2  to  50  in 
'  umbel,  white,  almost  inodorous  ;  berries  roundish,  the  size 
1  a  pigeon's  egg.  [Bomb.  Flora,  Pt.  I.,  p.  257.)  The  root  is 
ilbous,  white,  with  a  terminal  stoloniferous  fusiform  portion 

liug  from  the  crown  of  the  bulb;  it  varies  greatly  in  size; 

»ur  narcotic  and  disagreeable. 

*  The  oil  obtained  from  fresh  rasped  cocoanuts. 
Ill— 5y 
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Microscopic  structure. — The  central  portion  of  the  bulb  (stole- 
niferous  fusiform  portion)  consists  of  a  parenchyma  made  u' 
of  polyhedral  cells  containing  a  little  granular  matter  and  som. 
needle-shaped  crystals ;  it  is  traversed  by  numerous  bundles  ol 
jointed  and  spiral  vessels  ;  surrounding  the  central  portion  is 
solid  cortical  layer  less  vascular  than  the  central  column;  fro;i 
both  of  these  spring  the  subterraneous  white  bases  of  the  leave- 
which  form  the  upper  part  of  the  bulb. 

Crinum  zeylanicum,  Linn.,  Wight  Ic,  2019—20 
Mheede,  Hort.  Mai.  xi.,  t.  39;  Bot.  Mag.,  1171,  2217,  2292,  aiif 
2466,  is  a  very  variable  plant,  plentiful  in  most  parts  of  India 
It  is  the  Tiilipa  javanica  of  Humphius.    Hheede  states  that  tb( 
crushed  and  toasted  bulb  is  applied  to  piles  and  abscesses  t-^ 
cause  suppuration,  and  that  if  given  to  dogs  it  causes  their  teetl 
to  fall  out.  According  to  Loureiro,  it  has  the  pi'operties  of  squill-^ 
In  the  Concan  a  slice  of  the  bulb  is  used  for  blistering  cattle,  an-l 
the  roasted,  bulb  is  used  as  a  rubefacient  in  rheumatism.  The 
plant  is  called  Sukhdarshan  in  Bengal  and  Hindustan,  anc 
Gadanikand  or  Gadumbhikanda  in  Marathi.    It  has  not  been 
identified  with  any  of  the  plants  mentioned  by  Sanskrit  writers. 
Its  properties  are  similar  to  those  of  C.  asiaticum. 

Description. — Root  a  spherical,  tunicated  bulb ;  leave 
numerous,  radical,  lanceolate,  waved,  smooth,  tajDering  slowly 
from  within  a  few  inches  of  the  base  to  rather  a  broad  aiif) 
obtuse  point ;  margins  scabrous  with  minute  cartilaginous  teeth 
length  1  to  3  feet;  scapes  from  the  axils  of  the  decayed  leaves 
somewhat  compressed,  1  to  2  feet  long  ;  umbels  with  about  1' 
flowers ;  spathes  two,  of  an  ovate  conic  form,  with  many  soft 
filaments  among  the  flowers;  flowers  sessile,  large,  tube  green: 
border  very  pale  rose,  almost  white,  faintly  fragrant ;  coro 
tube  declinate,  cylindric,  obscurely  3-sided,  about  4  inches  long 
border  camjpanulate,  horizontal,  segments  lanceolar,  with  rathe 
soft  subulate  points ;  length  3  to  4  inches  ;  filaments  six,  inserte 
in  the  mouth  of  the  tube,  declinate ;  apices  sharp  and  alway 
erect ;  anthers  falcate,  incumbent  and  tremulous,  pale  yellowish 
grey  ;  germ  inferior,  oblong,  3-cclled  with  several  ovula  in  each 
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(ached  in  two  vertical  rows  to  the  two  lobes  of  the  thick  fleshy 
■oeptacles ;  stjde  filiform,  declinate,  projecting  beyond  the 
iiniua ;  stigma  small,  3-toothed  ;  pericarpium  a  soft  somewhat 

hy  perishable  envelope  which  covers  one,  two,  or  three  large 

-by  bulbiform  seeds. 

LILIACEiE. 

ALOE  PERRYI,  Baker. 
Fig. —  Bot.  Mag.,  6596.    Socotrine  Aloe  {Eng.). 
Hab. — Socotra. 

ALOE  ABYSSINICA,  Lam. 
Fig. — Baker  in  Linn.  Journal,  xviii.,  174.    Jaferabad  Aloe 
"(J-)' 

Hab. — Africa,  Coasts  of  India. 

ALOE  VERA,  Linn. 

Fig. — Flora  GrcBca.,  t.  341,  cop.  in  8teph.  Sf  Ch.,  t.  109,  and 
'  ockille,  vol.  v. :  Nees,  t.  50.    Common  or  Barbadoes  Aloe, 
'(!')' 

Hab. — Africa,  Arabia,  India.    The  dried  juice. 

Vernacular. — Gfhikunvar,  Kumari  {Hind.),  Ghirta-kunvar, 
iiiari   {Beng.),   Kora-kanda,   Koraphad    {Mar.),  Kumara, 
vdra  {Guz.),  Shottu-katrazhai,  Kumari  {Tarn.),  Kalabanda 
'/.),  Kdtruvazha  {Mai.),  Lola-sara  {Can.). 

The  drug  Aloes. — Ilva,  Yalva  {Hind.),  Moshabbar  {Beng.), 
va,  Kala-bol  {Mar.),  Kariya-polam,  Irakta-polam  {Tarn.), 
i^ham-baram  {Tel.),  Chenna-ndyakam  {Mai.),  Elio  {Gf-uz.), 
usambra  {Can.). 

History,  Uses,  &C. — The  common  Aloe  (Grihakanya), 
not  a  native  of  India,  must  have  run  wild  in  the  country  from 
'  ry  remote  period,  as  the  Sanskrit  synonyms  do  not  in  any 
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way  indicate  a  foreign  ovigiu.    By  the  names  Ghrita-kumari 
Kumari,  Matu,  Kanyaka,  Taruni,  Sdvari,  the  plant  is  compan 
to  a  beautiful  gii-l  or  to  the  virgin  Durga.    Many  synonviii 
are  descriptive,  such  as  Dirgha-pattrika  "  long-leaved,"  SthaL 
ruha  "  growing  in  dry  ground,"  Mridu  "soft,"  Bahu-patti 
"having  numerous  leaves/'  Kantaka-pattra  "having  prick! 
leaves,"  Vipula-srava  "juicy,"  Mandala  "scimitar-like,"  Al 
picchila  "  very  slimy,"  &c.    The  juice  is  considered  to  be  cathar- 
tic, cold,  and  useful  for  removing  disease  of  the  spleen,  swelling 
phlegm,  carbuncles,  and  blood  and  skin  diseases.    The  Hiudi 
appear  not  to  have  been  acquainted  with  the  drug  until  it  w; 
introduced  into  India  by  the  Arabs ;  when  this  took  place  it  i 
very  difficult  to  decide,  but  it  must  have  been  at  a  very  remot 
period  if  we  are  to  believe  Dioscorides,  who  says  "  the  Al 
grows  plentifully  in  India,  whence  also  the  juice  is  brought  t 
us,  also  in  Arabia  and  Asia  (minor)j  and  in  certain  maritiii. 
districts  and  islands,  as  Andros."    On  the  other  hand,  Sauski\ 
writers  do  not  mention  the  drug  ;  possibly  the  orthodox  Hind 
phj^sicians  of  those  days  may  have  regarded  it  as  an  impure  com 
pound  prepared  by  foreigners.    Elwa  or  Ailwa,  the  Hindi  nam. 
for  aloes,  appears  to  be  cognate  to  the  Grreek  akor].    Aloes  appear 
to   have  been  first  manufactured  by  Arabs  or  Abyssiuiau- 
through  whom  the  Grreeks  obtained  a  knowledge  of  it.  Hipp: 
crates  and  Theophrastus  do  not  mention  it,  but  Dioscorides  an 
Pliny  were  evidently  well  acquainted  with  the  drug  and  ii 
uses,  and  also  with  the  plant,  which  it  appears  had  been  intr  i 
duced  into  the  Cyclades.    Abu  Haoifeh  in  the  9th  centur 
describes  aloes  (Sabir)  and  the  plant  from  which  it  is  obtaini 
as  having  a  yellow  flower  and  very  thick  leaves  which  are  crush^ 
and  thrown  into  the  presses,  and  trodden  with  the  feet  unt  ■ 
their  juice  flows,  when  it  is  left  until  it  thickens,  and  is  the 
put  into  leathern  bags  and  exposed  to  the  sun  until  it  drit" 
This  method  of  preparation  fully  accounts  for  the  inferioril 
of  Arabian  aloes.    All  the  Arabian  and  Persian  writers  agree  i 
stating  that  the  best  aloes  is  prepared  in  Socotra,  and  many  relai 
that  Alexander,  on  the  recommendation  of  Aristotle,  toi. 
possession  of  the  island  on  that  account  aud  settled  a  colony  < 
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eeks  there  to  cultivate  the  plant  more  carefully.  Schweinf  urth 
,  observed  au  apparently  Semitic  type  amongst  the  hiU  tribes 
,  the  island,  which  he  thinks  may  be  traced  to  a  Greek  source  ; 
iiaracterised  by  small  head,  with  long  nose  and  thick  lips, 
traight  hair,  and  lean  limbs.    In  some  hieroglyphics  on  the 
vadhab  plain  he  has  also  traced  combinations  of  Greek  charac- 
Li's.    The  Socotrian  women  are  reputed  to  be  sorceresses  of  the 
11  est  dangerous  kind,  who  by  the  aid  of  a  magic  cup  steal  away 
lie  liver  and  lights  of  those  against  whom  they  bear  malice  ; 
horrid  suggestion  to  account  for  the  excellence  of  their  aloes, 
his  story  seems  to  support  the  derivation  of  the  names  Socotra 
ud  Socotrine  suggested  by  Mr.  Mowat  in  '  Alphita,'  p.  67.  He 
nnects  them  with  the  Greek  a-vKaros  =Lat.  ficatus  =  It.  fegato. 
iis  word  '  originally  seems  to  have  denoted  the  liver  of  a 
lose  fattened  on  figs, '  and  the  word  socotrinum  or  succotrinum 
Implied  to  aloes  would  therefore  be  the  equivalent  of  epaticum. 

f.  Trans.  Rl.  Soc.  Edinburgh,  xxxi.,  p.  444.)    Burton  says: 
■  The   aloe^  according  to  Burckhardt,  is    planted  in  grave- 
ards  as  a  lesson  of  patience :  it  is  also  slung,  like  the  dried 
ncodile,  over  house-doors  to  prevent  evil  spirits  entering  : 
Iius  hung  without  earth  and  water,'  says  Lane  (Mod.  Egypt, 
lapt.  XI.),  'it  will  live  for  several  years  and  even  blossom, 
lence  (?)  it  is  called  8ahr,  which  signifies  patience.'  But 
'hr  as  well  as  Sahr  (a  root)  means  '  long-sufferance.'    I  hold 

0  practice  to  be  one  of  the  many  Inner  African  superstitions. 

iie  wild  Gallas  to  the  present  day  plant  aloes  on  graves,  and 
iippose  that  when  the  plant  sprouts  the  deceased  has  been  ad- 
litted  to  the  gardens  of  Wak,  the  Creator."    {Arab.  Nights,  i., 

18.)  Mahometan  physicians  describe  aloes  as  aperient,  de- 
bstrucnt,  depurative,  anthelmintic  and  tonic  ;  as  a  collyrium 
hey  consider  that  it  strengthens  the  sight  and  removes  styes 

1  the  lids  ;  it  is  often  applied  for  the  dispersion  of  swellings 
ud  the  promotion  of  granulations.    They  direct  it  to  be  puri- 

■d  in  the  following  manner  : — Take  Socotrine  Aloes  1  lb., 
'owder  and  sift,  then  take  wormwood,  Jatamdsi,  Chiretta, 

innamon,  Cassia,  wood  of  the  Balsam  tree,  Herba  Schocnanthi, 
Vsarum,  Mastich,  of  each  3  dirheras,  boil  in  2  lbs.  of  water 
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down  to  one  pound  and  strain.  Put  the  aloes  into  a  mortar, 
rub  it  down  with  part  of  the  above  decoction  and  strain,  repeat 
the  process  with  the  remainder  of  the  decoction  and  any  aloes 
remaining  on  the  strainer,  let  the  strained  liquors  subside,  draw 
o&  the  supernatant  fluid,  mix  the  aloes  with  3  dirhems  oi 
saffron  and  preserve  for  use.  In  Anthony  Colin's  translation 
of  Clusius,  the  following  notice  of  aloes  by  Garcia  d'Orta 
occurs  : — "  Les  Indiens  s'en  servent  en  leurs  collyres  et  aux 
medicamens  purgatifs  comme  aussi  es  plaj^es,  lesquelles  il- 
veulent  remplir  de  chair  pour  lequel  usage  ils  ont  le  plu- 
souvent  dedans  leur  boutiques  un  medicament  compose 
myrrhe  et  aloes  apelle  par  eux  Mocebar  (mussabar).  J'ai  vuc 
un  medecin  du  grand  Sultan  Badur  E,oy  de  Cambaya  lequel 
usoit  de  I'herbe  d'aloes  pour  medicament  familier  en  ceste  fagon. 
II  faisoit  cuire  avec  du  sel  les  fueilles  de  I'herbe  couppees,  do 
telle  decoction  il  en  faisoit  prendre  huict  onces  lesquelles  faiso- 
yent  vuider  le  ventre  fort  benignement  et  sans  aucune  extorsion 
quatre  ou  cinq  fois.  En  ceste  ville  de  Groa  ils  donnent  ei- 
breuvage  a  ceux  qui  ont  des  ulceres  aux  reins  ou  en  la  vescic 
de  I'aloe  bien  pulverise  et  mesle  avec  du  laict  qui  a  si  heureux 
succes  et  profit  que  les  malades  en  sent  incontinent  gueris.  11^ 
s'en  servent  aux  Indes  pour  faire  meurir  les  flegmons."  I; 
the  same  work  there  is  a  prescription  for  the  use  of  fresh  aloe 
leaves  by  Christophe  de  la  Coste.  Take  of  aloe  leaves  slicen 
3  ozs.,  salt  3  drms.,  heat  to  boiling  over  a  gentle  fire,  straii. 
and  add  1  oz.  of  sugar.  Let  the  liquid  cool,  and  take  it  colli 
early  in  the  morning.  The  patient  should  be  directed  to  kec} 
moving  about  to  promote  the  action  of  the  medicine,  and  foui 
hours  after  taking  it  some  chicken  broth  may  be  given.  Tbi 
leaves  and  flower  stalks  of  the  aloe  are  pickled  by  Banian> 
of  Guzerat  after  having  been  soaked  in  salt  and  water,  am. 
at  is  a  general  practice  among  Hindus  to  give  a  little  d 
the  juice  of  the  plant  with  honey  in  a  golden  spoon  ti 
new-born  children;  it  is  supposed  to  hasten  the  expulsion  of  tb^ 
meconium.  The  dose  must  be  administered  by  the  father  oi 
the  child,  or  by  the  nearest  male  relative  in  the  absence  oi 
the  father. 
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Prof.  Bayley  Balfour,  wlio  visited  Socotra  on  a  botanical 
-expedition  in  1880,  lias  given  the  following  account  of  the 
ananner  in  which  aloes  is  prepared: — ^'The  gum  is  known  as 
dayefhY  the  natives.  The  collector  scrapes  a  slight  hollow  on 
ifche  surface  of  the  ground  in  the  vicinity  of  an  aloe  plant;  into 
vfhich  he  depresses  the  centre  of  a  small  portion  of  goat-skin 

[spread  over  the  ground.    The  leaves  of  the  aloe  are  cut  and 
laid  in  a  circle  on  the  skin,  with  the  cut  ends  projecting  over 
:he  central  hollow.    Two  or  three  layers  are  arranged.  The 
juice,  which  is  of  a  pale  amber  colour,  with  a  slight  mawkish 
bdoiu:  and  taste,  trickles  from  the  leaves  upon  the  goat-sldn. 
Vfter  about  three  hours  the  leaves  are  exhausted;  the  skin  con- 
1  aining  the  juice  is  then  removed  from  beneath  them,  and  the 
! ; .  nice  is  transferred  to  a  bag  made  of  skin.    Only  the  older 
I  eaves  are  used.    The  juice  thus  collected  is  of  a  thin  watery 
?  haracter,  and  is  known  as  tayef  rhiho,  or  watery  aloes.    In  • 

kis  condition  it  is  exported  to  Muscat  and  Arabia,  and  sells 
jj  or  three  dollars  the  skin  of  30  lbs.  By  keeping,  however,  the 
r'l  loes  changes  in  character.  After  a  month  the  juice,  by  loss 
r  j  £  water,  becomes  denser  and  more  viscid ;  it  is  then  known 
4j  s  tayef  gesheeshah,  and  is  more  valuble,  a  skin  of  30  lbs.  fetching 
)  i  ve  dollars ;  whilst  in  about  fifteen  days  more — that  is,  about 
7  s  weeks  after  collection — it  gets  into  a  tolerably  hard  solid 
*  i  lass,  and  is  then  tayef  kasahul,  and  is  worth  seven  dollars  a 
^  i  dn  of  30  lbs.  In  this  last  condition  it  is  commonly  exported, 
vl  Trans.  Rl.  Soc.  of  Edinburgh,  xxxi.,  Introductory  Chapter, 
i\  .  xxxviii.), 

iCj  Description. — Socotrine  aloes  is  imported  into  Bombay 
ft  i  ft  Zanzibar  and  the  Red  Sea  ports.  It  is  packed  in  skins,  the 
;i5  j  ickages  varying  much  in  size  and  shape,  and  often  containing 
^  I  large  proportion  of  rubbish,  such  as  pieces  of  hide,  stones, 
^  I  c.  In  Bombay  the  skins  are  opened,  and  the  aloes  repacked 
y.'  \  boxes  for  exportation  to  Europe.  The  best  Socotrine  aloes 
e  j  of  a  golden-brown  colour,  hard  externally,  soft  internally : 
)t)  I  e  odour  is  aromatic  and  peculiar ;  when  powdered  or  in 
K I  in  fragments  it  is  orange-brown,  sometimes  it  is  almost 
.i  lid. 
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Jaferabad  Aloes  is  made  at  Jaferabad,  a  town  on  the  coast  o 
Kathiawar,  belonging  to  the  Hubshis  of  Jiujlra,  a  family  o 
African  origin.  The  drug  in  mass  is  black ;  it  has  a  gl^ae 
fracture ;  thin  pieces  are  yellowish-brown  and  translucent ;  th 
powder  is  of  a  dull  yellow  ;  the  odour  powerfully  aloetic,  vit 
an  aroma  like  Socotrine  aloes ;  when  brought  in  contact  wit 
nitric  acid  it  does  not  turn  red.  Its  reaction  is  then  the  sam 
as  Socaloin.  Jaferabad  Aloes  is  generally  in  the  form  of 
circular  cakes.  From  Zanzibar  an  aloe  is  imported  which  ve 
closely  resembles  Jaferabad;  it  gives  the  same  reaction  wit 
nitric  acid. 

Yamani  or  Moka  Aloes,  also  called  Aden  Aloes, 
imported  from  Arabia,  and  is  the  kind  most  in  use  among  t 
natives  of  India.    It  varies  much  in  quality.    It  is  of  a  bl 
colour  in  mass,  and  somewhat  porous,  but  thin  fragments  a 
translucent    and  yellowish-brown ;  the   odour  is  powe 
aloetic,  without  the  aroma  of  Socotrine  or  Jaferabad  AI 
medicinally  it  appears  to  be  sufficiently  active.    With  nitr 
acid  it  gives  a  deep  red  colour,  like  Barbadoes ;  the  solutioE 
sulphuric  acid  is  not  affected  by  nitric  acid  fumes. 

Mysore  aloes  is  made  in  Mysore  from  a  plant  which  is 
bably  only  a  variety  of  A.  vera.    It  is  called  Musambra 
Southern  India,  and  is  used  in  the  arts  in  preparing  a 
gilding  for  decorations. 

Chemical  comjjosition. — All  kinds  of  aloes  have  an  odour, 
the  same  character  and  a  bitter  disagreeable  taste.  The  odo 
which  is  often  not  unpleasant,  especially  in  Socotrine  Aloes, 
due  to  a  volatile  oil,  which  the  drug  contains  onh'^  in  rain: 
proportion.  The  oil  is  a  mobile  pale  yellow  liquid,  of  sp. 
0-863,  with  a  boiHng  point  of  266°  to  271°0. 

"  Pure  aloes  dissolves  easily  in  spirit  of  wine  with  the  ex' 
tion  of  a  few  jflocculi ;  it  is  insoluble  in  chloroform  and  bis 
phide  of  carbon,  as  well  as  in  petroleum  ether.  The  spec 
gravity  of  fine  transparent  fragments  of  aloes,  dried  at  1 OO'^ 
and  weighed  in  the  last-named  fluid  at  16°0.,  has  been  found 
be  1"364,  showing  that  aloes  is  much  more  iionderous  than 
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f  the  resins,  which,  seldom  have  a  higher  specific  gravity  than 
'  00  to  I'lO.  In  water,  aloes  dissolves  completely  only  when 
eated.  On  cooling  the  aqueous  solution,  whether  concentrated 
r  dilute,  becomes  turbid  by  the  separations  of  resinous  drops, 
'hich  unite  into  a  brown  mass,  the  so-called  resin  of  aloes.  The 
lear  solution,  after  separation  of  this  substance,  has  a  slightly 
cid  reaction  ;  it  is  coloured  dark-brown  by  alkalies,  black  by 
5rric  chloride,  and  is  precipitated  yellowish- grey  by  neutral 
•ad  acetate.  Cold  water  dissolves  about  half  its  weight  of 
oes,  forming  an  acid  liquid  which  exhibits  similar  reactions. 
hst  solution  of  aloes  in  potash  or  ammonia  is  precipitated  by 
cids,  but  not  by  water.    {Pharmacographia,  p.  686.) 

The  most  interesting  constituents  of  aloes  arc  the  substances 
lovru  as  Aloin.    The  Aloin  of  Jafarabad  Aloes  has  been 
;amined  by  W.  A.  vShenstone.    About  1^  lb.  of  the  powdered 
oes  was  treated  with  enough  proof-spirit  to  make  a  thin  paste, 
id  after  standing  for  a  few  hours  was  enveloped  in  folds  of 
ut  calico  and  submitted  to  powerful  pressure,  by  which  means 
lOut  28  per  cent,  of  crude  Aloin  was  obtained.    This  was 
irified  by  twice  crystallizing  from  water,  then  by  crystallizing 
♦Veral  times  from  dilute  spirit,  and  finally  by  crystallizing 
ice  or  thrice  from  rectified  spirit.    Portions  of  the  crops  of 
-/stals  thus  obtained  were  burnt  with  the  following  results  :  — 
I.   'IIOI  gram  of  aloin  which  had  been  once  crystallized 
om  rectified  spirit  and  dried  in  vacuo  over  sulphuric  acid  gave 
*38  gram  of  CO^^  and  -0561  gram  of  H^O. 
■II.  "I'SSO  gram  of  aloin  which  had  been  twice  crystallized 
m  rectified  spirit  and  dried  in  mcito  over  sulphuric  acid  gave 
H2  gram  of  CO'-  and  '0696  gram  of  H-^0.    Corresponding  to 
Carbon.        Hydrogen.  Oxygen. 

I   60-22  5'64  34-14 

II   60-11  5-60  34-29 

he  aloin  therefore  Was  evidently  in  a  pure  state.  1-2375 
ini  of  pure  air-dried  aloin  dried  over  sulpluiric  acid  in  a 
!uum  lo.st  -1987  gram  of  water,  corresponding  to  16-0  per 
it. 
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When  bromine  water  was  added  in  excess  to  an  aqueo: 
solution  of  the  aloin,  a  copious  yellow  precipitate  fell.  This  v 
collected  after  having  been  in  contact  with  excess  of  bromi; 
water  for  an  hour,  washed,  dried,  and  crystallized  three  tim' 
from  spirit.  The  brominated  aloin  was  in  beautiful  yelL, 
crystals,  which  were  rather  soluble  in  cold  alcohol,  and  wt 
somewhat  more  stable  than  the  aloin  itself.  It  retained  onh 
trace  of  water  when  dried  in  a  vacuum  over  sulphuric  aci' 
which  was  given  off  on  heating  to  100°  C.  to  110°  0.  •2b\ 
gram  of  the  perfectly  dry  substance  gave  •2530  gram  of  silv 
bromide,  corresponding  to  42 '75  per  cent,  of  bromine. 

In  1875,  Dr.  Tilden  proposed,  as  the  result  of  the  considr- 
ation  of  a  number  of  analyses  of  aloins  and  their  derivative 
made  by  himself  and  others,  that  the  aloins  obtained  from  Ba 
badoes  and  Zanzibar  aloes  might  be  considered  isomeric  bodit 
with  the  empirical  formula  C^'^H'^O',  which  also  agrees  close  i 
with  his  analysis  of  nataloin.  This  formula  requires  o9''' 
per  cent,  of  cai'bon  and  5'59  per  cent,  of  hydrogen.  I 
tribromo-derivative  requires  42'93  per  cent,  of  bromine. 

It  will  be  seen  that  of  the  numbers  obtained  in  Mr.  Shci 
stone's  analysis,  those  for  the  hydrogen  and  bromine  agree  vcr 
closely  with  these,  and  that  the  proportion  of  carbon,  thougb 
little  high,  also  agrees  fairly  well. 

The  water  of  crystallization  found,  16  per  cent.,  is  ratln 
more  than  the  amount  which  would  correspond  to  three  nioli 
cules,  i.e.,  14"3  per  cent.  The  difficulty  of  getting  air-dried  alo^ 
of  constant  composition,  however,  is  so  great  that  the  result ' 
not  of  much  value. 

The  following  comparative  observations  with  Jafarabad  aloi 
and  Dr.  Tilden's  zanaloin  were  made: — 

There  is  no  distinguishable  difference  in  the  crj'Stalliue  fori 
of  the  two  aloins. 

Neither  of  them  gives  any  change  of  colour  in  the  cold  wbi 
moistened  with  ordinary  strong  nitric  acid ;  both  of  them  a 
reddened  by  fuming  nitric  ucid.    And  the  Jafarabad  aloin, 
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)longecl  treatment  with  nitric  acid,  yields  chrysammic,  aloe- 

,  picric,  and  oxalic  acids  as  zanaloin  and  barbaloin  do. 

Jafarabad  aloin,  wben  treated  with  potassium  chlorate  in  a 
\Tlrochloric  acid  solution,  yields  a  chloro-body  resembling 
lat  given  by  zanaloin,  and  when  heated  with  acetic  anhydride 
ives  an  acetyl  compound  similar  to  acetyl-zanaloin. 

Both  of  them,  when  treated  with  strong  sulphuric  acid  and 
ilassium  bichromate,  give  a  violet  coloration  closely  resem- 

ig  that  given  by  strychnia,  but  quickly  fading  to  green. 

These  results  seen^  to  leave  no  doubt  that  the  aloin  of 
ifarabad  aloes  is  idei^tioal  with  that  from  Zanzibar  aloes^ 
Htugh  the  colour  of  the  former  is  distinctly  a  lighter  shade  of 
jllow  than  that  of  the  latter. 

The  maiii  points  of  difference  among  the  aloins  may  be  tabu- 
■d  thus : — 

1.    Nataloin  obtair^ed  f  ron^  JSTatal  aloes,  yields  only  picric  and 
ilic  acids  by  treatm.eAt  with  nitric  acid.    Is  not  reddened, 
a  on  heating,  by  that  re-agent. 

-'.  Barbaloins  yield  ohrysanimic,  aloetic,  picric,  and  oxalic 
Is  by  treatment  with  nitric  acid.    They  may  be  divided  into — 

A)  rt-barbaloin,  obtained  from  Barbadoes  or  Moka  aloes.  Is 
leued  in  the  cold  by  ordinary  strong  nitric  acid. 
(B)  Z)-barbaloin,  obtained  from  Socotrine,  Zanzibar,  and 
:  irabad  aloes.  Is  not  coloured  by  cold  nitric  acid,  but 
\  es  an  orange-red  coloration  when  heated  with  it,  and  also 
\es  a  coloration  in  the  cold  with  fuming  nitric  acid.  {Sheii- 
nte  in  Phar.  Journ.,  Dec,  1882.) 

Commerce. — Bombay  is  the  centre  of  the  Aloes  trade  in  the 
t  and  imports  from  Arabia  (and  Socotra  through  Aden) 
I'ly  about  1,500  cwts.  of  the  drug  valued  at  about  Es.  30,000. 
this  quantity  from  300  to  400  cwts.  (chiefly  Socotrine)  are 
exported  to  Europe,  and  200  to  300  cwts.  to  Eastern  ports, 
remainder  being  consumed  in  India. 

-Madras  and  Sind  occasionally  export  small  quantities  of 
'ian  aloes  to  Eastern  ports. 
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The  Indian  varieties  of  the  drug  are  manufactured  in  Katti 
war  ( Jafarabad)  and  in  Mysore,  and  are  consumed  localh .  I 
is  impossible  to  form  a  correct  estimate  of  the  quantity  pi 
duced,  but  we  do  not  think  it  can  be  very  great,  as  the  Arabi; 
aloes  is  the  drug  met  with  in  most  parts  of  India. 

URGINEA  INDICA,  Kmfh, 
Fig.— TFif/ht  Jc,  t.  2063.    Indian  Squill  {Eng.). 
Hab.— India.    The  bulb. 

yernacular, — Kanda,  Jangli-piyaj  {Rind.^  ^^ng.),  Kol-kuud 
Kochinda  {Mar.),  Nari-vengayam  [Tmn.),  Nakka^vulli-^^ad' 
{Tel.),  Kattulli  {Mai),  Adavi^irulli  {Can.),  Jangli-kuii. 
{Quz.), 

History,  Uses,  &C.— This  plant  is  not  mentioned  in  \\ 
Nighantas,  but  the  bulb  is  used  in  the  preparation  of  Cham^ 
bhasma  or    ashes  of  silver  "  which  is  used  medicinally  by  t! 
Hindus.    Indian  Mahometan  writers  consider  the  Indian  sqir' 
to  be  identical  in  mediciDal  properties  with  the  squill  of  Euroi 
which  was  used  by  the  Greeks,  who  prescribed  it  combined  wi 
vinegar  and  honey  much  as  we  do  at  the  present  time  {J)ur 
ii.,  1  62) ;  they  prescribe  it  in  paralytic  affections,  also  as  an  c 
pectorant,  digestive,  diuretic,  and  deobstruent  in  mwa.y  diseast 
more   especially  in  asthma,    dropsy,   rheumatism,  calculc 
affections,  leprosy,  and  skin  diseases  ;  it  is  also  considered  to 
emmenagogue.    In  the  West  Urginea  Scilla  has  been  used 
medicine  from  the  time  of  Hippocrates  ;  in  Egypt  it  was  saci' 
to  the  godTyphonand  atPelusium  there  was  a  temple  dedicai 
to  it ;  it  was  thought  to  have  the  power  of  driving  away 
spirits,  and  to  be  symbolic  of  perpetual  generation.    The  AnJ 
who  followed  the  Greeks  in  their  estimation  of  its  nicdioin 
value,  call  it  Basal-el-unsal  "sea  onion,"  or  Basal-el-fdr  "n 
onion,"  and  the  Persians,  Piyaz-i-dashti  "wild  onion."  Europe: 
physicians  in  India  have  expressed  various  opinions  as  to  t 
medicinal  activity  of  Urginea  indica  (confer.  Phar.  of 
p,  241),  but  there  would  appear  to  be  no  doubt  that  the  youi 
freshly-dried  bulbs  are  sufficiently  active,  as^  they  have  bt- 
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ised  for  many  years  at  certain  of  the  Government  Medical 
^lore  Depots  for  making  the  various  preparations  of  the  drug. 
In  India  the  squill  is  always  kept  by  native  druggists  in  the 
tire  state,  this  form  being  preferred  by  the  hakims  to  the 
liced  and  dried  bulb.    They  follow  the  Greeks  and  Romans  in 
heir  method  of  baking  squills  (cf.  Diosc.  loc.  cit.  and  Scrib, 
irg.  Coinp.  76). 

Description. —  TJrginea  inclim  is  very  abundant  in  sandy 
ground  near  the  sea;  the  dirty  white  spike  of  flowers  appears 
iiiig  before  the  leaves.  The  bulb  is  tunicated,  consisting  of 
It'shy  coats,  which  enclose  each  other  completel}'-,  generally 
ibout  the  size  of  a  common  onion  ;  colour  white  ;  taste  bitter 
iud  acrid. 

Microscopic  structure. — Each  scale  or  modified  leaf  is  made 
ip  of  polyhedral  cells  covered  on  both  sides  by  an  epidermis 
)rovided  with  stomata  ;  like  a  leaf,  it  has  vascular  bundles, 
i'lie  cells  of  the  parenchyma  are  loaded  with  mucilage,  and 
utain  an  enormous  quantity  of  needle-shaped  crystals  and  a 
w  large  square  or  oblong  prisms.    The  presence  of  the  former 
counts  for  the  itching  of  the  hands  experienced  by  those 
iiiployed  to  slice  the  bulb. 

Chemical  composition sample  dried  at  1 00°  C.  was  examin- 
cl  by  Dragendorff's  method,  with  the  following  results  : — 


Petroleum  ether  extract    "086  per  cent. 

Ether  extract   '028  „ 

Absolute  alcohol  extract   '152  „ 

Aqueous  extract    77'30  „ 

Ash   5-69 


The  petroleum  ether  extract  was  a  greasy  white  residue  and 
on-crystalline.  The  ether  extract  contained  no  alkaloidal 
i  inciple  ;  under  the  microscope  a  few  imperfect  four-side  plates 
<Te  visible. 

Tlie  alcoholic  extract  from  9  grams  of  the  anhydrous 
I'lills  injected  into  a  cat's  stomach  caused  vomiting  in  20 
'iautes,  and  the  passage  of  a  solid  stool  about  an  hour  after 
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the  injection ;  no  blood  in  vomit  or  stool ;  the  oat  was  not 
otherwise  affected  in  any  w£^y.  The  aqueous  extract  consisted 
chiefly  of  gum. 

The  fresh  squill  in  slices  distilled  with  water  afforded  a 
distillate  possessing  an  aromatic  odour,  but  in  which  no 
appreciable  amount  of  oil  was  visible.  The  distillate  was  agitated 
with  ether  ;  on  spontaneous  evaporation  of  the  ether,  a  minute 
trace  of  a  white  greasy  residue  was  left,  possessing  an  aromatic  f  ^ 
odour — applied  to  the  skin  no  irritation  was  induced.  "We  are  ] 
indebted  to  Assistant  Surgeon  C.  L.  Bose  for  the  above 
analysis,  which  was  conducted  in  the  Chemical  Examiner's 
Laboratory,  Calcutta. 

SubstUutes  for  8quiUs. — The  bulbs  of  different  species  of 
Ledebouria  (Scilla,  Linn.)  are  sold  in  the  Indian  bazars  under 
vernacular  names  which  arer"  equivalent  to  "small  squill." 
L.  hyacinthoides  is  said  by  Ainslieto  be  used  by  farriers  in  South- 
ern India  for  the  relief  of  strangury  and  in  fevers  occurring  in 
horses.  {Mat.  Lnd.,  i.,  p.  402.)  From  Dr.  Hove  we  learn 
that  the  bulbs  were  used  in  the  Colaba  Hospital,  Bombay,  by 
Mr.  Cruise,  the  Surgeon  of  the  island  in  1787,  instead  of  squills. 
For  many  years  they  were  issued  from  the  Bombay  Medical 
Stores  in  lieu  of  squills  {Indian  Journ.  of  Med.  Phys.  ScL,  Jan. 
18th,  1838,  p.  9),  but  of  late  years  Urginea  lindica  has  been  in 
use  ;  both  appear  to  be  equally  satisfactory  substitutes  for 
squills. 

L.  hyacinthoides  has  a  scaly  bulb,  about  the  size  and  shape  of 
a  small  pear,  composed  of  very  smooth  and  fleshy  scales,  which 
are  so  imbricated  that  they  might  be  mistaken  for  entire  coat? 
if  not  carefully  examined;  the  exterior  scales  are  dry  and 
whitey-brown,  the  interior  fleshy  and  cream-coloured;  tho 
odour  is  nauseous ;  the  taste  bitter  and  acrid. 

Bulbs,  the  size  of  a  large  nut,  purchased  by  one  of  us  iu  tlie 
Bombay  shops,  which  we  have  cultivated,  proved  to  be  those  of 
Ledebouria  maculata,  Dalz,  The  leaves  were  obovatc,  glabrous, 
wedge-shaped,  attenuated  into  the  petiole,  purple  spotted,  and 
never  bearing  bulbs  ;  scapes  bearing  a  many-flowered  i-acemci 
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i  small  asphodel-like  flowers  having  a  delicate  purplish-blue 
iuge,  and  a  bloom  like  that  of  tbe  Auricula.  Tbis  plant  is 
ory  common  in  the  Concan,  and  comes  into  blossom  in  June, 
m mediately  after  the  first  fall  of  rain. 

ASPHODELUS  FISTULOSUS,  Linn. 
Yig— Wight  Jc,  t.  2062;  8iUh.  Fl.  G)\,  t.  335. 
Hab. — Isorthern  India,  Afghanistan.    The  seeds. 
Vernacular. — Piazi,  Bokhat,  Binghar-bij  {Punjab,  Slnd). 

History,  Uses,  &C. — The  plant  has  a  reputation  in  Sind 
lid  the  Punjab  as  a  diuretic,  and  the  seeds  are  sold  in  the  shops ; 
is  very  abundant  in  cultivated  ground  about  Jhelam  and  in 
uthern  Afghanistan.    (Murray.)    Sibthorp  describes  it  as 
umon  near  Athens.    In  Northern  India  and  Afghanistan  it  is 
ion  as  a  vegetable.    Hesiod,  who  wrote  about  800  B.  C.^ 
lien  he  enjoins  temperance  and  simplicity  of  living-  in  his 
\7orks  and  Days,"  says  (ver.  30)  : — 

vflTTioi.  6v8e  "cracTLV,  6o"G)  ttXcov  ^/jllctv  Travros 
ovb'  OCTOV  iv  jjLoXdxT]  re  kol  d(T'(t)o8eX(Ojji.ey  oveiap. 

i\v  much  is  the  half  better  than  the  whole !  How  great  a 
ssing  is  there  in  Mallows  and  Asphodel !  Theophrastus, 
his  History  of  Plants  (vii.,  11),  tells  us  that  Asphodel 
ts  were  eaten  by  the  Grreeks,  and  an  Asphodel  is  described 
Dioscorid6s*  as  a  nledicinal  plant  having  diuretic  and 
'bstruent  properties  when  given  internally,  and  being  useful 
;iu  external  application  to  ulcers  and  inflamed  parts,  &c.  The 
mans  called  the  same  plant  ^  Hastula  regia,'  or  king's  spear, 
'  I  used  it  as  a  remedy  for  morbus  fegius  or  'iKrepos  (cf.  Jlijjp.  de 
"'lis,  a,,  35).  Arabic  and  Persian  writers  on  Materia  Medica 
cribe  an  Asphodel  with  white  flowers  under  the  name  of 
lunsa  ((^iii.),  the  same,  or  a  very  similar  plant,  is  called 

■  Diosc,  ii.,  159.  The  Anthericon  of  Theophrastus  was  probably  tlio 
How  Aspliodcl.    In  Western  and  Soathorn  linVm  Ant hericum tuberosum, 

^b.,  is  in  common  use  as  a  vegetable,  boiling  appears  to  remove  the  acrul 

perties  of  these  plants. 
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Aslirnsh,  or  SarosTi  in  Persian;  Ibn  Siiia  says  (^Avi^lJ^ 
tj>\j^'^\jj  To  tliis  plant  they  attribute  the  same  properties  . 
Dioscorides  does  to  Asphodel  (confer.  TiUifat-el-inuminrn,  artic 
j^AAA.).  The  root  of  Asphodelus  hulhosus  under  the  name  < 
Teinisse  is  used  in  the  East  to  prepare  mucilage  and  adultcrai 
salep. 

Description. — Annual,  stem  naked,  ramous;  leaves  erec 
linear,  cyHndric,  fistulous,  tapering  to  a  point;  scape  erec 
branched;  flowers  small,  "white  with  a  brownish  line  rumiin 
along  the  centre;  filaments  ciliate,  contracted;  corol  6-partit< 
stigma  capitate  ;  ovary  3-celled. 

H-  Vg<^  vX        GLORIOSA  SUPERBA,  Linn. 
ji  ^  ¥ig.—BoL  Reg.,  t.  77  ;  Wight  Ic,  t.  2047  ;  Rheede,  Eor 

Mai.  vii.,  t.  57.    Superb  Lily  {Eng.). 

Hab. — Throughout  India.    The  tubers, 

■   Vernacular. -^'K'a\ih.kni,    Languli     {Hind.),  Bisha-langii^ 
{Beng.),  Naga-karia,  Indai,  Kalavi  {Mar.),  Kalaipai-kizhaug; 
{Tarn.),  Kalappa-gadda,  Adavi-nabhi  {Tel.),  Eadagari  {Can. 
Khadya-naga,  Kagli,  Kalalavi  {Guz.). 

History,  Uses,  &C. — This  very  ornamental  creeper  i 
common  on  hedges  during  the  rainy  season,  and  its  flowers  ar> 
used  by  the  Hindus  in  the  worship  of  Siva  and  the  Liugam 
It  is  one  of  the  seven  minor  poisons  of  Sanskrit  writers,  and  * 
described  in  the  Raja  Nirghanta  under  the  name  of  Kalik 
The  synonyms  are  numerous ;  amongst  those  which 
descriptive  we  may  mention  Chihna-mukhi  "  ha^dng  a  spot 
mouth,"  Sukra-pushpika  "  having  splendid  flowers,"  Agui-si^ 
" having  a  crest  of  fire,"  and  LangaHka  "plough-like,"  i 
allusion  to  the  shape  of  the  root. 

Other  synonyms,  such  as  Garbha-ghiitini,  Garbha-pa 
Garbha-nud,  allude  to  the  use  of  a  paste  of  the  root  as  a 
application  to  the  lower  part  of  the  abdomen  for  the  purpose  o 
promoting  labour  pains.  In  retained  placenta  a  paste  of  th 
root  is  applied  to  the  palms  of  the  hands  and  soles  of  the  fee 
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A-hilst  powdered  Nigella  seeds  and  long  pepper  are  given 
iiternally  with  wine.  According  to  the  Nighantas,  the  root  is 
nirgative,  hot,  light,  and  pungent ;  it  increases  the  secretion 
if  bile,  and  is  useful  in  leprosy,  piles,  colic,  boils,  and  to  expel 
utestinal  worms.  The  starch  obtained  from  the  root  by 
cashing  is  given  internally  in  gonorrhoea. 

Moodeen  Sheriff,  who  has  experimented  with  the  root,  states 
at  it  is  not  so  poisonous  as  is  generally  supposed ;  he  has 
'  en  it  in  small  quantities,  gradually  increasing  the  dose  to  15 
rains.    There  were  no  bad  effects,  but  on  the  contrary  ho 
und  his  appetite  improved  and  felt  more  active  and  stronger. 
Je  has  also  used  it  in  his  practice  for  many  years,  and  considers 
t  to  be  a  tonic  and  stomachic  in  doses  of  from  5  to  12  grains 
'yen  three  times  a  day.    In  the  Concan  it  is  given  to  cattle  to 
ppel  worms,  and  in  Madras  it  is  believed  to  be  a  specific  against 
e  bites  of  poisonous  snakes,  and  the  stings  of  scorpions,  and 
also  used  as  an  external    application  in    parasitical  skin- 
ections.    Surgeon-Major  Thomson  states  that  before  being 
3d  for  these  purposes  it  is  cut  up  into  thin  slices  and  soaked 
t  butter-milk  and  salt  for  four  or  five  days,  and  then  dried, 
J  which  process  its  poisonous  properties  are  supposed  to  be 
'Tttoved.    He  also  says  that  the  nati^^s   select  those  roots 
ich  are  dichotomous  and  which  they  suppose  to  be  those  of 
le  male  plant,  whilst  single  roots,  which  they  suppose  to  be 
088  of  the  female  plant,  are  rejected.    {Diet,  Econ,  Prod, 
ia,  iii.,  p.  507.) 

]  Description. — Root  tuberous,  cylindrical  or  flattened, 
ten  7  to  8  inches  in  length,  and  about  one  inch  in  diameter  ; 
<ten  fully  grown  it  consists  of  two  tubers  which  unite  at  a  right 
gle,  one  being  much  shorter  than  the  other ;  at  the  point  of 
on  may  be  seen,  on  the  upper  surface,  a  circular  scar  marking 
e  attachment  of  the  stem,  and  on  the  under  surface  immc- 
tely  beneath  it  another,  to  which  a  tuft  of  their  rootlets  is 
"U  attached.    The  tubers  are  covered  with  a  brown  •  epider- 
.  8,  except  at  their  points,  which  are  tapering  and  nearly  white  ; 
rnally  they  are  juicy,  white,  and  farinaceous,  and  have  a 
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faint  acrid  odour.  The  taste  is  mucilaginoue,  fccblj^  bitter,  and 
has  an  acid  taste.  The  starch  granules  are  mostly  ovoid, 
the  vascular  bundles  few,  consisting  of  spiral  and  jointed 
vessels.  The  root  is  figured  by  Lyon.  {Med.  Juris,  for  India, 
p.  210.) 

Chemical  composition. — The  root  has  been  examined  by  "War- 
den, who  obtained  from  it  two  resins,  a  tannin,  and  a  bitter 
principle  which  he  has  provisionally  named  ^wperhine.  He 
considers  that  the  bitter  principle  is  closely  allied  to,  if  not 
identical  with  that  of  squills.  It  was  found  to  be  very 
poisonous,  0'047  gram  injected  into  the  stomach  being 
sufficient  to  kiU  a  full-grown  cat.  {Ind.  Med.  Gaz.,  Oct. 
1880.) 

Toxicology. — Ainslie  and  others  speak  of  the  root  as  violently 
poisonous,  and  it  finds  a  place  in  the  list  of  Indian  poisons 
published  by  Chevers.  {Indian  Ann.  oj  Med.  Sci.,  ii., 
p.  147.) 

Dr.  Buttacharjee  {Ind.  Med.  Gaz.,  1872,  p.  153)  reports  th 
following  case  : — A  female,  aet.  18,  swallowed  a  quantitj^  of  t' 
powdered  root.  Symptoms  of  poisoning  appeared  in  half 
hour,  and  were :  retching,  violent  vomiting,  spasms  and  co 
tortious  of  the  body,  with  fearful  racking  pain ;  from  time 
time  there  were  short  intervals  of  relief,  followed  by 
.  recurrence  of  the  same  symptoms.  Death  took  place  in  fo 
hours.  The  post-moriem  appearances  were  congestion  of  th 
brain  and  its  membranes,  with  extravasations  of  blood.  Th 
lungs,  liver,  and  kidneys  were  all  deeply  congested.  Th 
gastric  mucous  membrane  showed  signs  of  inflammation.  Th 
peritoneal  covering  of  the  fundus  of  the  uterus  (unimpregnated 
was  also  found  inflamed. 

ASPARAGUS  RACEMOSUS,  innd. 
Fig,-~Wi(jht,  Ic,  t.  105G. 
H a b.— Throughout  India. 
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ASPARAGUS  SARMENTOSUS,  Willd. 
Fig. — Rhcede,  Rort.  Mai,  x.,  t.  10. 

Hab. — Upper  India,  Concan,  and  Deccan.    Tlic  roots. 

Vernacular. — Satawar,  Satavari  [Hind.,  Guz.,  Mar.),  Satamuli 
[Beng.),  Shatavali  {Mai.)',  Kilavari  {Tarn.),  Shatavari  {Tel.), 
>^h(pari  {Can.). 

History,  Uses,  &C. — These  two  plants  appear  to  be 
tlie  Satavari  and  Maha-satavari  of  the  JSTighantas  :  among  the 
>ynonyms  of  the  first,  we  find  Dvipika,  Dvipa-satru,  Vara- 
^hantika,  Narayani,  and  Sata-padi ;  the  synonyms  of  the  second 
ire  very  similar,  amongst  them  we  note  Bahu-puttrika,  Dagdha, 
iiid  Bhasma-roha.  Both  plants  are  considered  to  be  heavy 
iiid  cold,  sweet,  demulcent,  galactogogue,  tonic,  and  strengthen- 
.ig,  and  to  remove  bilious  and  rheumatic  humors,  blood  diseases, 
nid  swellings ;  they  are  used  both  internally  and  in  the  pre- 
)aration  of  several  medicated  oils.  The  tubers  are  candied  and 
I  ten  as  a  sweetmeat.  The  fresh  juice  of  the  root  is  given 
i  ith  honey  as  a  demulcent  in  bilious  dyspepsia  or  diarrhoea 
Saranrjadhara).  As  an  aphrodisiac,  Ohakradatta  directs  four 
■'■•s  of  the  juice  of  the  roots  and  four  s&rs  of  ghi  to  be 
J  )iled  in  forty  sers  of  milk,  and  to  be  flavoured  with  sugar  or 
!oney,  and  long  pepper. 

The  chief  use  of  the  drug,  however,  is  in  the  preparation  of 
iK'dicated  oils  for  external  application  in  nervous  and  rheumatic 
ilfections  and  urinary  disorders.  The  Naraijana  taila,  a 
'opular  remedy  of  this  kind,  contains  the  barks  of  2Egle 
^^firmelos,  Premna  integrifolia,  Oroxylum  indicum,  Erythrina 
'dica,  Stereosjpermum  suaveolens,  and  Pcederia  foetida ;  the  roots 
'f  Withania  somnifera  and  Boerhaavia  repens,  the  fruit  of 
Trihulus  terrestris,  and  the  leaves  of  Solanutn  xanthocarpim, 
^olanum  indicum,  Sida  cordifolia  and  Sida  rhomhifolia,  of  each 
wenty  tolas.  The  whole  collection  is  boiled  in  64  sers  of 
^ater  down  to  one-fourth  and  strained.  To  the  strained  dccoc- 
is  added  four  sers  each  of  the  juice  of  Satavari  and 
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prepared  sesamura  oil,  sixteen  sers  of  cows'  or  goats'milk,  and  u 
paste  prepared  with  four  tolas  of  eacli  of  the  following  drugs- 
Fennel  seeds,  wood  of  Cedrus  Deoclara,  root  of  Nardostachi/ 
Jatamansi,  liquid  storax,  Acorus  root,  sandalwood,  herb  of 
Limnanthemum  cristatiim,  costus,  cardamoms,  leaves  of  Desmodium 
gangeticwn,  of  Uraria  lagopoides,  of  Phaseolm  trilobiis,  and  oi 
!Temmnus  lahiaUs,  roots  of  WitJiania  somnifera,  Vanda  Roxhuryhii, 
and  Boerliaama  repens,  rock  salt.  The  whole  is  then  rehoiled 
and  perfumed.  {Chakradatta.) 

Description. — Both  plants  are  scandent  woody  shrubv 
the  roots  of  which  consist  of  numerous  fusiform,  smooth,  per- 
ennial tubers,  6  to  8  inches  long  and  \  inch  in  diameter.  The^ 
have  a  light  brown,  silicious  external  covering  which  is  removed 
before  they  are  used.  The  substance  of  the  fresh  tubers  i- 
mucilaginous,  white,  and  somewhat  translucent,  and  has  : 
mawkish,  insipid  flavour. 

Chemical  composition. — The  powdered  roots  were  separate'' 
into — 

Water  extract   52*43 

Crude  fibre   33-65 

Moisture   9*46 

Ash   4-46 


100-00 


The  amount  of  saccharine  matter,  estimated  as  glucose,  in  tli 
water  extract  was  7-14  per  cent.  Some  of  this  extract  w;i 
boiled  and  filtered  and  evaporated  down  to  a  soft  consistent' 
and  allowed  to  remain  for  three  months  under  a  bell  jar.  -A 
the  end  of  that  time  no  crystalline  substances  had  fomief 
indicating  the  probable  absence  of  crystalline  sugars,  maunit<i 
and  asparagin. 

Asparagus  adscendens,  -Ro.r&.,  is  an  herbaceous,  ereci 
thorny  plant  growing,  in  Rohilkhand,  Guzerat,  and  other  part 
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Central  India.  Thougt  not  mentioned  in  the  Nigliantus,  the 
iberous  root,  decorticated  and  dried,  is  in  general  use  in  India 
;irler  the  names  of  Suffed-musli,  Dholi-mvisali,  or  Ujli-musali. 
he  commercial  article  consists  of  shrivelled  decorticated  tubers, 
om  2  to  24  inches  long,  the  largest  being  about  ^  inch  in 
ameter  ;  they  are  of  an  ivory  white  colour,  often  twisted,  hard 
id  brittle  ;  adhering  to  some  of  the  pieces  may  be  seen  portions 

a  yellowish  epidermis ;  when  soaked  in  water  they  swell  up 
id  become  spindle-shaped,  the  thickest  part  being  about  the 
ze  of  a  lead  pencil.  Under  the  microscope  these  tubers  present 
delicate  cellular  structure,  the  cells  of  which  contain  nothing 
it  a  little  fine  granular  matter  and  mucilage ;  this  surrounds 
central  vascular  column,  the  middle  part  of  which  is  entirely 

upied  by  jointed  vessels,  the  outer  portions  consisting  of 
.  larifonn  ;  the  portions  of  adherent  epidermis  already  men- 
jued  are  silicious.  SufCed-musli  has  an  agreeable  mucilaginous 

te ;  we  have  used  it  largely  as  an  article  of  diet ;  it  is  far 

er  than  Salep,  and  is  generally  relished  by 'Europeans.  To 
epare  it,  take  200  grs.  of  the  powder,  200  grs.  of  sugar,  pour 
'on  them  slowly  a  large  teacupful  of  boiling  milk,  stirring 
ustantly  all  the  time.    The  best  white  picked  roots  are  worth 

.  25  per  maund  of  37  4  lbs.  ' 

Chemical  composition. — The  powdered  roots  were  examined 
those  of  the  previous  article,  and  were  found  to  contain — 


Water  extract    77*55 

Cellulose   12-85 

Moisture   6-00 

Ash   3-60 


100-00 


e  water  extract  was  a  thick  mucilaginous  liquid  which 
rew  out  white  flocks  of  albuminous  matter  when  boiled,  and 
18  not  afifected  by  Fehling's  solution.  The  portion  of  the  root 
luble  in  water  consisted  of  almost  pure  cellulose. 
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ASPARAGUS  OFFICINALIS,  Linn. 

Fig. — :Eng.  Bot.,  339  ;  Blackio.,  L  332  ;  Sperage,  Asparao-n 
{Eng.),  Asperge  {Fr.). 

Hab. — Europe,  Southern  Russia,  Turkey.  Cultival' 
in  Persia  and  Northern  India.    The  plant,  root,  and  ripe  fru: 

Vernacular. — The  fruit,  Haliyun  [Ind.  Bazars). 

History,  Uses,  &C. — Asparagus  was  well  known  to  f 
Greeks  and  Romans  both  wild  and  in  a  cultivated  sttr 
Hijppocrates  mentions  it  in  his  treatise  on  diet,  and  in  ] 
treatise  on  the  Diseases  of  "Women  he  says  that  the  berries  tak 
in  wine,  promote  conception.  Dioscorides  and  Pliny  descri 
its  medicinal  properties,  and  Cato  {Be  re  Rust.  q,.  161)  giv 
fidl  directions  concerning  its  cultivation.  The  auciei- 
considered  it  to  be  a  wholesome  vegetable,  dispelling  flatuleii 
and  acting  as  a  mild  aperient,  diuretic  and  aphrodisiac.  Tin 
administered  the  root  in  wine  for  calculous  affections  and  pai 
in  the  uterus,  and  also  considered  it  beneficial  in  elephautia.'-; 
Ibn  Sina  calls  it  cj^^Jj^r  haliun  and  quotes  Galen's  opinion  of  i 
medicinal  value. 

The  Western  Arabs  call  it  Isferaj  ;  in  Persia  it  is  known  : 
Marchuheh  and  Margiyeh    "  snake    wort,"  from    its  beii 
considered  to  be  an  antidote  for  snake  poison.    "Wild  asparagu 
the  A.  tenuifolius  of  Linnaeus,  was  Imown  to  the  Romans 
Corruda,  a  name  still  current  in  the  south  of  France,  where  tl 
plant  is  valued  for  its  medicinal  proj)erties  up  to  the  prese 
time.    Broussais  considered  asparagus  to  be  a  sedative  : 
palpitation  of  the  heart,  and  it  is  still  used  in  France  as 
diuretic  in  cardiac  dropsy  and  chronic  gout.    The  young  shoi 
when  eaten  as  a  vegetable  are  well  known  to  comnnuiicati 
peculiar  and  offensive  odour  to  the  urine,  a  syrup  for  modicii 
use  is  prepared  with  their  juice,  100  parts  after  clarificatii 
being  added  to  190  parts  of  sugar. 

Some  physicians  consider  asparagus  to  be  useless  as  a  diure 
and  even  injurious  to  the  bladder,  but  as  far  as  our  expene 
goes  it  has  no  ill-effects  when  taken  daily  for  a  considera 
time.    Indian  Mahometan  writers  on  medicine  merely  re 
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liat  the  ancients  liavc  said  about  this  plant;  they  usually 
lescribe  the  dried  berries  which  are  to  be  found  in  the  bazars 
I  ail  large  towns. 

Description. — The  root  consists  of  a  short  horizontal 
liizome  about  |  of  an  inch  thick,  the  upper  side  is  scaly  and 
larkcd  by  stem-scars,  below  it  gives  off  numerous  long,  whitish, 
Liirly  simple  roots,  which  on  drying  become  much  wrinkled, 
t  has  hardly  any  odour  and  a  mawkish  sweet  taste.    The  ber- 

s  are  scarlet,  about  the  size  of  a  pea,  3-celled,  one  or  two  of 
10  cells  often  abortive,  seeds  1-2  in  each  cell,  globose,  with  a 
orny  albumen,  and  a  transverse  embryo,  far  out  of  the  centre. 

Chemical  cotnposition. — Examined  by  Dulong,  the  root  was 
iimd  to  contain  yellow  resin,  sugar,  gum,  albumin,  chlorides, 
'losphates,  malates,  and  acetates.    Vanquelin  and  Bobiquet 
^05)  discovered  asjjamgm  in  the  shoots,  a  substance  which 
^  since  been  found  in  many  other  plants.    Reinsch  (1870) 
und  in  the  berries  much  grape  sugar  and   spargancin,  an 
nge-red  sublimable  colouring  matter  soluble  in  ether  and 
\  stallizing  in  scales.    The  seeds  contain  a  fixed  oil,  an  aro- 
!tic  resin,  crystallizable  sugar,  and  a  crystalline  bitter  prin- 
le,  spargin.     Asparagin,  C'H^N^O^H^O,  forms  colourless, 
dorous,  and  nearly  tasteless  crystals,  which  are  insoluble  in 
'  >ng  alcohol  and  ether.    It  unites  with  both  acids  and  alkalies, 
1  when  boiled  with  them  is  converted  into  aspariic  acid, 
IF  NO*,  and  ammonia.    Nitrous  acid  converts  it  into  malic 
id,  C^H^O'^',  water  and  nitrogen.    For  further  information 
Lcerning  Asparagin,  the  reader  is  referred  to  Watts'  Bid.  of 
2nd  Ed.,  I.,  325. 

The  mean  of  four  analyses  quoted  by  Konig  gives  the  fol- 
ving  as  the  proximate  composition  : — 

Water  ,   93*75  per  cent. 

Albuminoids    1*79 

Eat    -25 

(Sugar   ,   *37 

•ogcn  free  extractive    2 "26 

(VUulobc   1*04 

A«h   -54 
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The  antydrous  plant  contained  4*61  per  cent,  nitrogen,  and 
42-08  per  cent,  carbohydrates. 

ALLIUM  SATIVQM,  Limi. 

Fig. — Bcntl.  and  Trim.,  280  ;  Woodville,  t.  256  ;  Reich.  Ic.  Fl. 
Germ.  x„  t  488.    Garlic  {Eng.),  Ail  {Fr.). 

Hab. — Central  Asia.  Cultivated  throughout  India.  TL 
bulbs. 

Vernacular. — Lasan,  Lahsan  {Hind.),  Rasun,  Lashun  {Beng.), 
Vallai-pundu  {Tam.),  Vellulli  {Tel.),  BeliuH  {Can.),  LasuB 
{Mar.,  Guz.). 

History,  Uses,  &C. — Garlic  is  used  as  a  condimei: 
and  medicine  by  the  Hindus.  In  the  Raja  Nirghanta  it  i 
described  under  the  name  of  Hasona,  and  bears  many  synonym 
indicative  of  its  properties,  such  as  Ugra-gandha  "strou. 
smelling,"  Mahanshadha  "  panacea/'  Bhuta-ghna  "  destroyin. 
demons,"  Lasuna,  &c.  The  Hindus  consider  it  to  be  tonic,  hot 
digestive,  aperient,  cholagogue,  and  alterative ;  useful  in  cough 
and  phlegmatic  affections,  fever,  swelHngs,  gonorrhoea,  pile> 
leprosy,  colic,  rheumatism,  and  worms.  During  its  use  tb 
diet  should  consist  of  wine,  meat,  and  acids.  A  decoction  o 
garlic  in  milk  is  given  in  small  doses  in  hysteria,  flatulence 
sciatica,  and  heart  disease.  A  compound  garlic  powder  callcc 
Svalparasona  pinda,  which  contains  garlic,  asafcetida,  cumin 
rock  salt,  sonchal  salt,  ginger,  long  pepper,  and  black  peppc 
in  equal  proportions,  is  given  in  doses  of  about  twenty  grain 
every  morning  with  a  decoction  of  the  root  of  the  castor  oi 
plant,  in  facial  paralysis,  hemiplegia,  sciatica,  paraplegia,  aii( 
convulsive  affections.  Garlic  juice  is  applied  externally  as  • 
Counter-irritant.  As  a  condiment,  the  bulbs  ai'e  largely  used  ii 
the  East.  Garlic  is  the  a-Kopobop  of  the  Greeks  and  Allium  of  th 
Romans,  who  appear  to  have  used  tliree  kinds,  A.  safiviiin,  Linn- 
A.  olcraccnm,  Linn.,  and  A.  ursiniun,  lAww.  It  would  be  tedioui 
to  recapitulate  all  the  medicinal  properties  ascribed  to  <li("^' 
plants  by  the  ancients,  as  they  hardly  differ  from  those  accorded  i 
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rirlic  by  the  Hindu  physicians.  A  summary  of  them  may 
,e  found  in  Pliny  (xx.,  23).  Garlic  is  the  ^/i  (thum)  of  the 
\.nibians  and  j^-^  (sir)  of  the  Persians;  their  medical  writers  fol- 
awthe  ancients  in  mentioning  three  kinds,  wz.,Bustani  "garden," 
^;iri  "wild,"  and  Kirathi  "leek-like,"  and  in  the  account 
hey  give  of  its  medicinal  properties.  The  leek-like  garlic  is 
)robably  meant  for  the  bulbed  leek  [Porrum  capitatum)  of 
lippocrates  {De  Morh.  Mid.,  ii.,  89)  which  was  considered  to 
lave  the  property  of  opening  the  uterus  when  contracted,  and 
)e  Gubernatis  states  that  in  Sicily  garlic  is  still  placed  upon 
lie  beds  of  parturient  women.  He  also  notices  the  wide- spread 
teHef  in  the  protective  power  of  garlic  against  evil  influences 
mong  the  Hindus,  Scandinavians,  Greeks,  and  Germans, 
shown  by  passages  in  Sanskrit  works,  in  the  Songs  of 
ngurdrifa  and  Helgi,  the  Volsungasaga  and  Hippocrates.  In 
Sologna,  at  the  present  day,  it  is  purchased  by  every  one  on  the 
east  of  Saint  John  as  a  guarantee  against  poverty  during  the 
car,  whence  the  proverb  : 

Chi  'n  compra  i  ai  al  de  d'San  Zvan, 

E  povret  tot  gl'an.  {Myth,  des  Plant.,  ii.,  7.) 

Garlic  is  still  used  medicinally  to  some  extent  on  the  Con- 
inent  of  Europe  and  in  America,  but  in  England  it  is  hardly 
ver  prescribed.  A  syrup  of  garlic  was  formerly  official  in 
he  Dublin  Pharmacopoeia,  and  was  given  in  doses  of  two 
rachms  in  moist  asthma.  As  a  condiment,  it  enters  into  the 
omposition  of  most  sauces.  After  intense  fatigue  a  clove  of 
:;irlic  slowly  chewed,  and  swallowed,  acts  as  a  very  powerful 

storative. 

Description. — Garlic  is  a  sub-globular  compound  bulb, 
urrounded  by  a  few  dry  membranaceous  scales,  which  cover 
He  remnant  of  the  upright  stem  and  the  5  to  8  small  bulbs  or 
loves  arranged  in  a  circle  aroand  its  base.    These  bulblets  are 
'ilong  in  outline,  compressed  from  both  sides,  wedge-shaped 
''.vard  the  stem,  and  rounded  upon  the  back.    They  consist  of 
few  thick  fleshy  scales  and  a  short  fleshy  axis.    Garlic  has  a 
^'culiar  pungent  and  disagreeable  odour,  and  an  acrid,  burning 
'itc.    It  is  used  in  the  fresh  state  only. 
111.-62 
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Chemical  composition. — Besides  cellular  tissue,  garlic  contains 
between  50  and  60  per  cent,  of  water,  35  per  cent,  of  inucila<^e, 
some  albumen,  sugar,  starcb,  and  about  \  per  cent,  of  volatile 
oil,  to  which  its  odour  and  taste  are  due.  W.  Dahlen  gives  the 
following  as  the  percentage  proximate  composition : — 


Water   64-66 

Albuminoids    676 

Fat   -06 

Sugar   trace. 

Nitrogen  free  extractive    26*31 

Cellulose    -77 

Ash   1-44 


Anhydrous  garlic  contained  nitrogen  3-06  per  cent,  and 
carbohydrates  74-45  per  cent.    {Lanclw.  Jahrhiicher,  1874.) 

In  its  crude  state  oil  of  garlic  is  of  a  dark  brown-yellow 
colour,  heavier  than  water,  of  a  very  repulsive  taste,  and 
consists  of  oxide  and  sulphides  of  alljd.  The  rectified  oil 
consists  mainly  of  the  sulphide,  (C'^H^)-S,  is  colourless,  lighter 
than  water,  and  may  be  obtained  artificially  by  treating  an 
alcoholic  solution  of  potassium  sulphide  with  allyl  iodide.  It 
dissolves  easily  in  alcohol  and  ether,  and  sparingly  in  water ; 
with  nitrate  of  silver,  mercuric  chloride,  and  other  metaUic 
salts  it  forms  crystalline  compounds.  Garlic,  macerated  in 
water  or  vinegar,  yields  its  virtues  to  these  liquids.  {Stille 
and  Maisch.) 

AUylic  sulphide  can  also  be  obtained  from  the  herb  and  seeds 
of  Thlaspi  arveme,  together  with  sulphocyanide  of  allyl,  and  oil 
of  mustard.  The  leaves  of  Sisi/mbrium  AlUana  yield  oil  ot 
garlic,  and  the  seeds  oil  of  mustard.  A  mixture  of  these  two 
oils  is  also  yielded  by  CapseUa  Bursa-jjastoris,  Raphanm  Eapha- 
■nistnm,  and  Nasturtium.  In  some  cases  the  oils  do  not  exist 
ready  formed ;  for  example,  the  seeds  of  Thlaspi  arvensc  emit  no 
odour  when  bruised,  and  they  must  be  macerated  in  water  some 
time  before  distillation.  {Watts.) 

Commerce. — Garlic  is  cultivated  all  over  India,  and  is  on  saK 
in  every  grocer's  shop.    No  statistics  are  available  as  to  the 
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Iiantity  produced  in  India,  wMch  must  be  very  large.  Value, 
bout  Es.  8  per  cwt. 

ALLIUM  MACLEANI,  Baker. 

Fig.—Bot.  Mag.,  6707 ;  Hanhiiry,  Sci.  Papers,  p.  156—57. 

loyal  Salep  [Eng.). 

Hab. — Persia,  abundant  in  the  Badghis.  The  bulbs 
calded  and  dried. 

Vernacular. — Badshah  or  Padshah  Salab  [Ind.  Bazars). 

History,  Uses,  &C. — This  bulb  appears  to  be  the 
econd  kind  of  Salab  mentioned  by  Mir  Muhamad  Husain  in 
lie  Makhzan,  which  he  describes  as  black  and  shining.  It  is 
rought  to  India  by  Afghans  in  small  parcels  along  with  the 
lied  fruit  and  other  articles  for  which  they  find  a  sale  in  the 
ndian  Bazars.  A  solitary  specimen  of  the  dried  bulb  was 
ut  to  Hanbury  by  Dr.  J.  E.  Stocks,  but  did  not  at  the  time 
ttract  attention.    In  1858,  however,  a  parcel  containing  about 

00  lbs.  having  been  offered  for  sale  in  the  London  market, 
[anbury  recognised  the  drug  as  identical  with  the  bulb  he  had 
cceived  from  Dr.  Stocks  as  Badshah  8aleb,  and  described  it  in 
'le  iV.  Bepert.  f.  Pharm,,  vii.,  271.  In  India  the  drug  is 
ogarded  as  a  kind  of  salep,  and  is  used  as  such,  but,  as  Hanbury 
emarks,  its  bitterish  somewhat  acrid  taste  quite  unfits  it  as  a 
ubstitute  for  salep  in  Europe.  The  botanical  source  of  the 
mg  was  discovered  by  Dr.  Aitchison  in  1888. 

Description. — Royal  salep  consists  of  dried  bulbs  whose 

1  mansions  from  base  to  apex  vary  from  1|  to  2  inches.  The 
irgest  specimens  weigh  730  grains :  the  average  weight,  taking 
weuty  bulbs,  was  found  to  be  337  grains.  Allowing  for  con- 
iflerable  irregularity  occasioned  by  drying,  the  form  of  the 

ied  bulbs  may  be  described  as  usually  nearly  spherical,  some- 
iiaes  ovoid  or  nearly  oblong,  always  pointed  at  the  upper 
xtremity,  and  having  at  the  lower  either  a  depressed  cicatrix, 
!■  frequently  a  large,  white,  elevated,  scar-like  mark.  Their 
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surface  is  striated  longitudinally,  besides  which  there  is  mostly 
one  broad  and  deep  furrow  running  in  the   same  direction. 
They  are  usually  translucent,  and  from  yellowish-brown  to 
deep  purple  in  colour.    In  substance  the  bulbs  are  dense  and 
horny.    After  several  hours'  maceration  in  water,  they  becom. 
soft,   opaque,  and   of   a  slaty  or  purplish  hue,  and  increas 
greatly  in  volume,  regaining  their  natural  size  and  form.  If, 
in  this  state,  a  bulb  be  cut  longitudinally   into  two  equal 
portions,  it  will  be  seen  to  consist  of  a  single  fleshy  envelop' 
or  scale  of   excessive   thickness  whose  edges  overlap  eacu 
other;  this  scale  surrounding  an  elongated,  flattened  bud. 
[Hanhury.) 

Chemical  composition. — The  powdered  bulbs,  unless  kept  in 
well-stoppered  bottles,  readily  absorb  moisture  from  the  air.  X 
decoction  is  not  coloured  with  iodine,  but  is  precipitated  wii 
solutions  of  ferric  chloride  and  plumbic  acetate.  No  reactio 
for  glucose  is  produced  by  boiling  with  Fehling's  solutioi 
The  ash  contained  manganese.  The  powdered  bulbs  affordi 
moisture  8'11  per  cent.,  mucilage  (water  extract)  80"8i 
cellulose  7' 14,  and  mineral  matter  3*95  per  cent. 

Allium  xiphopetalum,  Aitch.  et.  Balder,  Tram.  Lin>. 
Soc.  2nd  Ser.  Botany,  Vol.  III.,  Pt.  1,  pi.  xlviii.,  yields  tl. 
Thum-el-bari  or  "wild  garKc"  of  the  Arabs.  It  has  a  bui 
resembling  Badshah  Salep  in  shape  and  appearance,  but  muc 
smaller,  a  powerful  garlic  odour,  and  is  much  used  for  pickhii 
by  the  natives.  Large  quantities  are  imported.  It  appears  ' 
have  been  sometimes  confounded  with  Badshah  Salep. 

In  Persia  it  is  known  as  Sir-i-piazak  or  "  onion  garlic. 
Aitchison  found  it  growing  abundantly  in  the  Badghis.  1 
Bombay  it  is  best  known  as  Muscat  garlic,  from  its  bein 
shipped  from  that  port. 

Allium  ascalonicum,  the  Shallot,  is  called  by  tl 
natives  Ek-kanda-lasun  or  Ekla-kali-hsan,  "one-clove  garUc, 
and  is  used  by  them  to  cure  earache,  a  small  piece  being  plact 
in  the  meatus.  It  is  also  fried  in  butter  and  preserved  i 
honey  as  an  aphrodisiac. 
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Polianthes  tuberosa,  Linn.,  Bot.  Mng.,  t.  1817  ;  Bot. 
u'lj.,  t.  63 — Veni.  Gulshabbo,  Gulclierl  {RincL,  Bomb.),  Raja 
i'<j^andha  {Beng.  ),  is  the  Tuberose  of  tbe  Englisb,  the  FuUa- 

na  of  the  Portug-uese,  and  the  Arnica  nocturna  of  Rumphius 
Amb.,  v.,  t.  98) ;  it  is  a  common  garden  flower,  considered  by- 
he  natives  to  be  hot  and  dry,  diuretic,  and  emetic.  The  bulbs 
re  used  as  a  remedy  for  gonorrha3a.  In  the  Concan  they  are 
ubbed  with  turmeric  and  butter  and  applied  to  remove  ^ttrr 
Watiya),  small  red  pimples  which  often  trouble  new-born 
hildren.  They  are  also  rubbed  into  a  paste  with  the  juice  of 
)urva  grass  ( Ci/nodon  dactylon)  and  applied  to  buboes.  The 
lower  is  much  valued  on  account  of  its  perfume,  for  which  it 
s  cultivated  in  France  ;  it  sometimes  emits  phosphorescent 
lashes  of  light  in  the  night. 

SANSEVIERA  ZEYLANICA,  WiUd. 

Y\g.—Roxb.  Cor.  PL  a.,  t.  184;  Bot.  Reg.,  t,  160 ;  Rheede, 
'fort.  Mai.  xi.,  t.  42.    Bowstring  Hemp  [Eng.). 

Hab. — Indian  Peninsula.    The  leaves  and  root. 

Vernacular. — Murahri,  Marul  {Hind.),  Murba,  Gorachakra 
Marul-kalang    [Tarn.),  Ishama-koda-nar  (Te/.),  Ghan- 
phan,    Morvel  [Mar.),   Katu-kapel    {Mai),  Heggurutike 
(Jan.),  Murvel  {Gtiz.). 

History,  Uses,  &C. — This  plant  is  the  Murva  of  Sans- 
xrit  writers  ;  it  is  mentioned  byManu  (ii.,  42,  44)  as  the  source  of 
he  fibre  from  which  the  bowstrings  and  girdle  {maurvi)  of  the 
I'^'shatriya  or  warrior  caste  of  Hindus  was  made.  In  the 
^Ittaracharitra  the  young  prince  Lava  is  represented  as  wearing 
I  garland  of  Murva  as  symbolical  of  his  position  of  warrior  and 
I'onitcnt.  In  the  Nighantas  it  bears  numerous  synonyms,  such 
^D^vi  "goddess,"  Morata,  Madhurasa,  Madhusrava  "having 
sweet  juice,"  Snighda-parni  "having  glossy  leaves," 
I'vithak-parni  "diverse-leafed,"  Pflu-parni,  &c.,  and  is  described 

purgative,  heavy,  sweet,  pungent,  tonic,  and  cardiacal ;  a 
'HJinedyfor  bile,  heat  of  blood,  gonorrhoea,  tridosha  (a  corruption 
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of  the  three  hvimors),  thirst,  heart  disease,  itch,  leprosj^  fever, 
rheumatism,  and  glandular  enlargements.  Eheede  gives  the 
following  account  of  its  medicinel  uses  in  Malabar: — "Folia 
trita  et  in  formam  boli  redacta,  adversus  opthalmiam  et 
oculorum  suffusionera  assumuntur  :  cum  radice  addito  Allio  ac 
Auripigmento  in  oleo  Sergelim.  decocta,  gonorrhaeam  sanant,  si 
nempe  caput  cum  oleo  illo  illinatur.  Bulbus  cum  Sandalo  citrino 
et  butyro  bubulino  tritus  linimentum  exhibet,  in  nervorum  coii- 
tractionibus  et  ardoribus  adhibendum.  Tota  denique  planta 
oleo  butyroque  incocta  omnium  acculorum  vitia  emendat." 

Ainslie  {Mat.  IncL,  ii.,  192) remarks: — ''This  fleshy  creeping 
root  is,  in  a  slight  degree,  warm  to  the  taste,  and  of  a  not 
unpleasant  odour  ;  and  is  prescribed,  by  the  native  practitioners, 
in  the  form  of  an  electuary,  in  consumptive  complaints  ami 
coughs  of  long  standing,  to  the  quantity  of  a  small  teaspoonfu! 
twice  daily.  The  juice  of  the  tender  shoots  of  the  plants  the\ 
administer  to  children  to  clear  their  throats  of  viscid  phlegm. 
The  plant  is  cultivated  in  great  abundance  at  Cumbum,  and 
on  the  Yursenand  Mountains  in  the  Dindigul  District.'^ 

Description. — Eoot  perennial,  stoloniferous.  Stolones  a> 
thick  as  the  little  finger,  running  under  the  ground,  inserted  in 
sheathing  scales.  Stem  none.  Leaves  radical,  fromfom-to  eight, 
the  exterior  ones  shortest,  spreading  most,  and  considerably 
broader,  the  interior  ones  nearly  erect,  from] — 4  feet  long,  semi- 
cylindric,  grooved  on  the  upper  side,  each  ending  in  a  round, 
tapering,  sharp  point ;  they  are  all  coloured  with  deeper  and 
lighter  green,  and  somewhat  striated,  but  otherwise  are  smooth. 
Scapes  issuing  from  the  centre  of  the  leaves,  from  1 — 2  fee; 
long,  including  the  raceme,  or  flower-bearing  part,  erect 
round,  smooth,  about  as  thick  as  a  small  ratan,  between  tli' 
raceme  and  the  base  these  are  at  regular  distances,  four  or  fiv* 
pointed,  alternate  sheaths.  Eacemes  erect,  about  as  long  as,  oi 
longer  than,  the  scape  below  the  flowers,  striated,  smooth. 
Flowers  middle-si/ed,  greenish-white,  erect,  collected  in  fasci- 
cles of  from  4  to  6,  on  little,  regularly  distant  tuberosities  of  thr 
rachis.  Bracts  small,  membranaceous.  Pedicels  clubbed,  short, 
ascending,  one-flowered.    Calyx  none.    Coralla  one-petallcd 
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ot  in  the  least  wrinkled,  funnel-shaped,  half  six-cleft; 
ivisions  nearly  linear.  Filaments  length  of  the  divisions 
1'  the  coralla,  and  inserted  into  the  base.  Anthers  linear- 
long,  incumbent,  half  two-cleft.  Germ  3-lobed,  3-celled, 
;ich  containing  a  single  ovule,  attached  to  the  axis.  Style 
:igth  of  the  stamens.  Stigma  3-sided,  clubbed,  entire. 
Jerries  1 — 3,  slightly  united;  when  single,  globular,  fleshy, 
lange-coloured,  smooth,  the  size  of  a  pea,  one-seeded.  Seed 
lobubar.  Embryo  simple,  lodged  near  the  base  of  the  peri- 
jierm  on  the  outside.  {Roxburgh.) 

Chemical  composition. — An  alcoholic  extract  from  the  fresh 
oots  was  mixed  with  water  acidulated  with  sulphuric  acid, 
lid  agitated  with  petroleum  ether,  ether,  then  rendered  alkaline 
ud  reagitated  with  ether. 

The  petroleum  ether  left  on  spontaneous  evaporation  a  viscid, 
ightly  greenish-yellow  residue,  with   a  ginger-like  odour, 

ailar  to  that  of  the  fresh  roots.  The  extract  was  partly 
)luble  in  absolute  alcohol,  the  solution  possessing  a  pungent 
inger-like  taste  and  acid  reaction.  The  portion  insoluble  in 
'  ohol  was  white  and  had  the  properties  of  a  wax. 

The  acid  ether  extract  had  a  fragrant  vanilla-like  odour  and 
as  yellowish- green.  It  contained  salicylic  acid,  a  yellow 
I'utral  bitter  resin,  a  greenish  acid  resin,  traces  of  an  alkaloid, 
lid  a  white  neutral  principle,  slightly  soluble  in  cold  absolute 
!(;ohol:  the  nature  of  this  principle  was  not  ascertained.  The 
Ikaline  ether  extract  contained  a  crystallizable  white  alkaloid, 
'lording  a  slight  yellowish-red  colour  with  Frohde's  reagent 
1  the  cold,  changing  to  blue  on  warming ;  and,  with  nitric 

id,  a  faint  yellow  coloration.  "We  provisionally  name  this 
Ikaloid  Sansevierine. 

HERMODACTYLUS. 

Vernacular. — Surinjdn  {Ind.  Bazars). 

History,  Uses,  &C. — The  Hermodactyl,  or  "Finger  of 
Ifrnios,"  was  unknown  to  the  early  Grrceks ;  it  appears  to 
vc  Loon  first  used  medicinally  by  the  Arabs  or  later  Greek 
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physicians  ;  it  is  first  mentioned  by  Alexander  of  Trallcs,  wh-, 
flourished  A.D.  560.  (Lib.  XT.)    It  is  deserviuc;  of  spocia, 
notice  that  under  the  name  of  Surugen  or  Ilermodactyl,  Scrapion 
comprehends  the  koXx'"""  and  e^^/iepoi/  of  Dioscorides  and  tin 
epixobaKTvkos  oi  Paulus  iEgineta,*    (Pereira,   Vol.   II.,  Pt.  I. 
p.  166.)    Masih  and  other  early  Arabian  writers  describe  thrt  > 
kinds  of  Hermodactyl,  the  white,  yellow,  and  black;  in  thi 
they  are  followed  by  most  of  the  more  recent  Mahometan 
writers.    According  to  Ibn  Sina,  the  flower  of  the  Suriujan  i 
the  first  flower  which  appears  in  spring  in  the  moist  valle\ 
beneath  the  mountains;  the  leaves,  he  says,  lie  flat  upon  tL 
ground,  the  flowers  are  yellow  and  white.    Mir  Muharama 
Husain  states  in  the  Makhzan  that  the  white  is  the  best,  and  tha 
it  is  not  bitter ;  next  the  yellow  ;  both  may  be  used  internally ; 
the  black,  he  says,  is  poisonous  and  only  to  be  used  externally. 
He  describes  the  Ilermodactyl  plant  as  having  leaves  Kke  a  lee:: 
and  a  yellow  flower ;  it  is  called  in  Persia  Shambal'ul ;  the  black 
variety,  he  says,  has  red  flowers. 

Aitchison  states  that  the  corms  of  Merendera  jyersica  (Boiss.), 
a  plant  with  pale  pink  or  white  flowers,  are  sold  at  Meshed 
Shambalid,  and  are  one  of  the  kinds  of  Ilermodactyl;  they  ma\ 
occasionally  be  mixed  with  those  of  ColcJiicum  speciosuin  (Stev. 
also  a  common  plant  in  the  Badghis  and  Khorasan.  Tb 
Kashmir  Hermodactyls  ( Suriujau-i-talk )  are,  he  says,  un- 
doubtedly the  corms  of  Colchicum  luteum  (Baker).  Mahomet:r 
physicians  consider  the  drug  to  be  deobstruent,  alterative,  ant 
aperient,  especially  useful  in  gout,  rheumatism,  liver,  am 
spleen.    In  gout  they  combine  it  with  aloes  :  with  ginger  am 
pepper  it  is  lauded  as  an  aphrodisiac ;  a  paste  made  of  th' 
bitter  kind  with  saffron  and  eggs  is  applied  to  rheumatic  aii' 
other  swellings ;  the  powdered  root  is  sprinkled  on  wounds  t' 
promote  cicatrization.    Two  kinds  of  Surinjan  are  met  with  u 
Indian  shops,  bitter  and  siceet.    European  physicians  in  Indi 
who  have  tried  the  drug  consider  the  sweet  Ilermodactyl  to  l^' 
inert  or  nearly  so,  and  the  bitter  to  have  properties  similar  1' 

Colchicum.    {Phar.  of  India,  i^.  

*~Conf.  Dios.  iv.,  82,  83.    Paulus  JE,.  iii.,  78. 
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Description. — Surinjan-i-sMrln,  or  tasteless  Hermo- 
ictyl.  Speaking  of  this  drug  as  fiirnislied  to  him  from  India 
,  Dr.  Royle,  Pereira  says  : — "In  their  general  form  these  corms 
semble  those  of  Golchiciim  autimnale.  They  are  flattened, 
rdate,  hollowed  out  or  grooved  on  one  side,  convex  on  the 
her.  At  their  lower  part  (forming  the  base  of  the  heart)  is  a 
ark  or  disc  for  the  insertion  of  the  root  fibres.  Their  size 
lies;  the  specimens  I  have  examined  were  from  |  to  H  inch 

length  or  height,  1  to  1  ^  inch  in  breadth,  and  about  \  an 
ch  in  depth.  They  have  been  deprived  of  their  coats,  are 
ternally  dirty  yellow  or  brownish,  internally  white,  easily 
oken,  farinaceous,  opaque,  odourless,  tasteless,  or  nearly  so, 
id  worm-eaten.  They  agree  precisely  with  Hermodactyls 
niished  by  Professor  Guibourt." 

'  Surinjan-i-talkh,  or  bitter  Hermodactyl.   The  corms  of  this 
iety  are  distinguished  from  the  preceding  by  their  bitter 
0,  their  smaller  size,  and  by  having  externally  a  striped  or 
ficulated  appearance.  Their  colour  for  the  most  part  is  darker  ; 
some  specimens  it  is  blackish.    One  corm  is  ovate  cordate, 
e  inch  in  height  or  length,  f  of  an  inch  broad,  and  about 
inch  thick,  grooved  or  hollowed  on  one  side,  convex  on  the 
ler ;  of  a  brownish-yellow  colour,   semi-transparent,  has  a 
iny  appearance,  and  is  marked  by  longitudinal  stripes,  indi- 
iiig  a  laminated  structure.    A  second  is  opaque,  amylaceous, 
iculated  externally,  white  internally,  less  flattened  and  of  a 
iiarkable  shape,  the  concave  or  hollow  side  of  the  corm  being 
1  tinned  half  an  inch  below  the  mark  for  the  attachment  of 
'  root  fibres."  {Mat.  Med.,  Vol.  II.,  Pt.  I.,  p.  167.)  Pereira's 
oription  agrees  exactly  with  the  Hermodactyls  which  we 
•  e  examined. 

^Microscopic  structure. — The  starch  grains  of  the  tasteless 
'modactyl  are  large  and  muUer-shaped,  with  a  distinct 
"m.  The  starch  of  the  bitter  kind  is  angular  by  comprcs- 
•1  of  the  cells,  and  appears  to  be  broken  as  if  by  heat. 

^'hendcal  composition. — Lecanu  has  analysed    tlie  tasteless 
'  lety,  and  obtained  the  following  result :— Starch  (forming  the 
1II.-U3 
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bulk  of  the  drug),  fatty  matter,  yellow  colouring  matter,  guru 
supermalates  of  lime  and  potash,  and  chloride  of  potassium. 

We  have  made  comparative  analyses  of  the  Bitter  Surinjan 
from  Lahore  and  the  Sweet  Surinjan  {Merendera  persica). 


Bitter. 

Sweet. 

  1-31 

•69 

6-23 

  12-o6 

12-52 

  65-00 

65-90 

,   8-64 

3-56 

Ash  

  2-20 

2-15 

8-95 

The  ether  extract  of  the  hitter  Surinjan  contained  a  resi 
giving  a  rose-red  colour  with  sulphuric  acid.  The  ethi 
extract  of  the  sweet  kind  consisted  of  fat.  Both  dru; 
contained  an  alkaloid  giving  precipitates  with  tannin  and  ti 
usual  reagents,  and  both  contained  an  organic  acid  related  i 
malic  acid.  A  much  larger  quantity  of  Fehling  reduciu. 
principle  was  present  in  the  sweet  than  in  the  bitter  drug,  ai 
this  is  shown  in  comparing  the  amounts  of  extract  dissolved  oi. 
by  alcohol. 

Commerce. — Bitter  Hermodactyls  are  imported  into  Incl. 
from  Kashmir.     The   sweet  kind  comes  from  Persia.  Yalu 

Ee.  1-4-0  per  lb. 

Substitute  for  the  Bitter  Hermodactyl. — The  sliced  bulb  i 
Narcissus  Tazetta  (the  true  Narcissus),  a  plant  which,  when  i 
bloom,  covers  like  a  white  carpet  great  portions  of  the  plan 
of  Behbeham  and  valley  of  Sha'b-bawan  in  Persia,  is  import l 
into  India  as  bitter  Hermodactyl. 

It  may  be  at  once  detected  by  its  larger  size  and  tunicate 
structure.  The  taste  is  bitter  and  acrid,  the  substance  am^ 
laceous  and  very  similar  to  that  of  the  Hermodactyl.  Tl 
starch  gi'ains  are  rounded  and  not  compressed.  It  is  used  : 
an  external  application,  and,  according  to  the  author  of  <1 
3Iakhzan,  has  properties  very  similiar  to  those  of  Siini 
jan-i-talkh.    The  several  species  of  Narcissus  (Gr.  fapAcio-ao 
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ave  a  similar  action.  Pliny  describes  tlieir  emetic,  purgative, 
.atxirative,  and  drying  powers,  and,  referring  to  their  soporific 
irtue,  says,  "  et  a  narce  narcissum  dictum  non  a  fabuloso 
uero."  The  Arabs  give  a  similar  account  of  them.  Orfila's 
vperiments  upon  dogs  show  that  they  act 'as  local  irritants, 
ud  also  exert  a  depressant  and  paralysing  effect  upon  the 
rain  and  whole  nervous  system.  In  man  small  doses  are 
luetic ;  recently  from  15  to  30  grains  of  the  flowers  of  the 
ommon  daffodil  have  been  recommended  as  an  emetic  for 
liildren. 

The  following  is  an  analyses  of  the  corms  of  Narcissus 


)izetta  : — 

Ether  extract   *39 

Alcoholic  extract   1"02 

Water  extract   10  "24 

Starch   71-86 

Cellulose   3-84 

Ash   1-90 

Moisture   10-75 


The  ether  extract  was  fragrant  and  greasy.    The  alcoholic 
ract  contained  an  alkaloid,  bitter  and  acrid  in  taste,  and  a 
^sin.    Malic  acid  was  present. 

HIRANYA-TUTTHA. 

This  substance  bears  a  Sanskrit  name  f^J:^^  5??T  "  golden 
'llyrium,"  which,  in  the  vernaculars,  is  converted  into  Haran- 
ttha  or  Haran-tutiya.  It  is  a  medicine  of  great  repute  in 
Ighanistan  and  Northern  India,  and  is  a  dark-brown  dry 
tract,  sold  in  small  pieces,  which  is  prepared  from  the  corms 
Colchicum  luteum  (Baker),  and  possibly  from  other  species  of 
'Ichicum.  In  Sanskrit  Tuttham  or  Tutthdnjana  is  a  term 
'plied  to  collyria  made  of  sulphate  of  copper  or  of  the  root  of 
I'laut  with  a  yellow  flower,  which  has  by  some  been  supposed 
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to  be  a  Curcuma,  but  which  is  undoubtedly  Colchicuin  Inteuh, 
a  plant  found  in  the  Punjab,  Afghanistan,  and  Kashmir. 
C.  Masson,  in  his  narrative  of  an  Excursion  into  the  Hazan  ■ 
Country  in  1832  {Trans. Bombay  Geograph.  Soc.  ii.,p.  60),  notic( 
a  small  bulbous  root,  which  the  Afghans  dug  up  at  Bad  Assii; 
on  the  banks  of  the  Helmund,  and  which  appeared  to  be  a  kin 
of  Colchicum,  for  the  purpose  of  preparing  Haran-tuUha, 
medicine  of  great  repute  among  the  Afghans.    He  also  vt 
marks  : — "  It  is  sold  in  small  pieces  of  a  dark-brown  colour,  and 
resembles  a  dry  extract."    Masson  travelled  through  a  gre; 
part  of  Afghanistan  on  foot,  mixing  with  all  classes  of  tl: 
people,  and  his  experience  of  their  manners  and  customs  i 
very  interesting. 

SMILAX  CHINA,  Linn. 

Fig. — Kcempfer  Amcen.,  t.  782.    China  root  {Eng.),  Squii 

{Ft.)- 

Hab.— China. 

SMILAX  GLABRA,  Roxh. 

Fig. — Seeman,  Bot.  oftJie  Herald,  tt.  99 — 100. 

Hab. — Sylhet,  Garrow  Hills,  S.  China.  The  tuberon 
roots. 

Vernacular. — Chob-chini  {Ind.  Bazars),  Hoo-fuk  {Chin.),  Sir 
kira  {Japan),  Cay-khuc-khac  {Coch.-Chin.),  Paringai-putl 
(Teem.),  China-pagu  {Mql.). 

History,  Uses,  &C. — This  drug  was  introduced  in' 
Goa  from  China  about  A.D.  1535  (Garcia).  Prev-ious  to  tl. 
date  it  is  not  noticed  by  any  of  the  Mahometan  physician 
The  Portuguese,  however,  appear  to  have  lost  no  time  in  carr; 
ing  it  to  their  factories  in  Persia,  as  it  was  mentioned,  a  fo 
years  after  its  introduction  into  Goa,  by  Mir  Imad-ed-diu  Md 
mud  of  Shiraz,  Mirza  Kazi  of  Yezd,  and  Mir  Muhamni; 
Hashim  of  Teheran.  In  1669  it  was  described  as  a  well-knov 
drug  in  the  Tuhfat-el-muminin  under  the  name  of  Chub-cbi 
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liinese  wood)^  in  Arabic  Khashab-es-sini.  The  autlior  of  tbe 
litkhzan-el-AdwU/a}iSiB  a  long  article  upon  its  medicinal  virtues, 
le  also  notices  particularly  tbe  variable  appearance  of  different 
amples  of  the  drug,  and  directs  that  what  is  heavy,  of  a  rosy 
(tlour,  and  free  from  knots  is  to  be  selected.  He  tells  us  that 
he  fresh  root  is  sometimes  brought  to  India ;  some  of  this  he 
.lanted  at  Moorshedabad  (A.  H.  1178)  ;  it  produced  a  climbing 
tem  with  small  elongated  leaves,  not  unlike  a  bamboo  ;  after  a 
ear's  time  he  dug  it  up,  but  found  that  the  roots  had  degene- 
ited  and  did  not  retain  the  qualities  of  the  China  article, 
'hub-chini  is  considered  by  these  writers  to  be  anti -rheumatic, 
uti-syphiKtic,  aphrodisiacal,  and  demulcent.  Loureiro  says  of 
"valet  in  quibuscunque  doloribus  vagis,  venereis,  aut 
iieumaticis.'^ 

Ainslie  {Mat.  Ind.,  i.,  70)  notices  its  use  in  Southern  India  as 
u  anti-syphilitic  and  as  a  remedy  of  much  repute  in  a  disease 
lUed  maygum  vaivoo,  in  which  the  limbs  are  stiff  and  contracted, 
le  also  states  on  the  authority  of  the  Abbe  Rochon*  that  "the 
liinese  often  eat  the  root  instead  of  rice,  and  that  it  contributes 
make  them  lusty."  Roxburgh  states  that  the  Smilax  glabra, 
native  of  Sylhet  and  of  the  adjacent  Gar  row  country,  where  it 
;  called  Hurina-shook-  China,  has  large  tuberous  roots,  not  to  be 
Minguished  by  the  eye  from  China-root,  and  that  the  natives 
I  the  country  use  a  decoction  of  the  fresh  root  for  the  cure  of 
res  and  venereal  complaints  {Flora  Indica).    This  plant  also 
rows  in  China  and  affords  some  of  the  China-root  of  commerce. 
Trimen's  Journ.  of  Bot.,  i.,  102.) 
The  reported  good  effects  of  China-root  on  the  Emperor 
'larles  V.,  who  was  suffering  from  gout,  acquired  for  the  drug 
-  reat  celebrity  in  Europe,  and  several  works  were  written  in 
uise  of  its  virtues.    But  though  its  powers  were  soon  found  to 
ive  been  greatly  over-rated,  it  still  retained  some  reputation 
a  sudorific  and  alterative,  and  was  much  used  at  the  end  of 
lie  17th  century  in  the  same  way  as  sarsaparilla.    It  still 
ains  a  place  in   some  modern  pharmacopoeias.  {Pharma' 

jra'phia.)  

*  Voyage  to  Madagascar  and  the  East  Indies,  London,  1792. 
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In  tte  East,  Chub-cliini  is  still  as  highly  esteemed  as  it  evo?' 
was,  and  the  China  Trade  Returns  show  a  steady  yearlv 
increase  in  the  quantity  shipped  from  Southern  China. 

Description. — The  tubers,  which  are  formed  upon  tL 
fibrous  roots  of  the  plant,  are  of  the  shape  and  size  of  a; 
elongated  kidney  potato,  somewhat  flattened,  knotty,  coverc 
with  a  rusty-coloured  bark,  sometimes  smooth  and  shining, 
sometimes  rough ;  internally  their  substance  is  of  a  \im\ 
ish-white  colour,  hard  and  farinaceous,  insipid,  mucilagiuoi 
and  inodorous. 

The  drug  is  usually  peeled  and  trimmed,  and  consequent] 
is  of  irregular  form,  resembKng  a  piece  of  heavy  pinkish-wLi 
wood. 

Microscopic  structure. — The  bark  consists  of  thick-wal]( 
dark-brown  brick-shaped  cells,  which  contain  bundles  of  crv 
talline  needles  and  resinous  matter.    The  bulk  of  the  tuber 
made  up  of  a  parenchyma,  the  cells  of  which  are  large,  thi: 
walled,  and  loaded  with  starch,  some  pink  colouring  matter  i 
also  present.    The  starch  grains  are  large  and  have  a  radi;v 
hilum.    The  vascular  system  is  scalariform,  and  is  associati- 
with  porous  wood  cells. 

Chemical  composition.— The  authors  of  the  Pharmacoqraph' 
endeavoured  to  obtain  from  the  drug  Farillin,  the  crystaUii. 
principle  of  sarsaparilla,  but  without  success. 

A  proximate  analysis  of  the  air-dried  drug  afforded  :  — 


Ether  extract  (fat)   0'33 

Alcoholic  extract  (sugar,  glucoside)   1*72 

Aqueous  extract  (sugar,  gum,  &c.)    6*79 

Crude  fibre   13*79 

Ash   147 

Moisture    6'10 

Starch  (by  difference)    69-80 


100  00 
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This  root  contained  no  alkaloid,  but  the  alcoholic  extract 
itained  a  glucoside,  and  a  colouring  matter  whicli  gave  an 
Lve-green  tint  with  ferric  chloride,  but  no  precipitate  with 
•latine.  With  soda  it  afforded  a  deep  red  colour,  and  was  pre- 
^,itated  from  solution  by  neutral  plumbic  acetate.  The  sugar 
<ent  abundantly  reduced  Fehling's  test  without  previous 
\  ersion.  The  amount  of  ash,  consisting  of  alkaline  salts  is 
l  y  small. 

Professor  Kobert  has  recently  separated  from  true  sarsa- 
irilla  three  glucosides,  smilacin,  sarsasaponin,  and  parillin, — 
ese  compounds  differ  in  physiological  activity,but  are  members 
a  homologous  series  to  which  has  been  assigned  the  general 
i-mula  C°  H^"— «0^°. 

Commerce. — From  16,000  to  17,000  peculs  of  133  lbs.  each  are 
nually  produced  in  Southern  China.  The  greater  part  is 
nsumed  in  China,  but  a  very  considerable  portion  must  reach 
dia,  as  the  drug  is  to  be  found  in  every  bazar  throughout  the 
untry. 

Smilax  ovalifolia,  Boxb.,  Bheede,  Horf.  Mai.  mi.,  t.  31, 
ngli-ushbah  {Hind.),  Malai-tamara  (Tarn.),  Konda-tamara 
l),  Gutwel,  Guti  {Bomb.),  Kal-tamara  {Mai),  is  a  climbing 
rub  very   common  in  the   Concans,    The   roots  are  very 
imerous,  and  have  a  general  resemblance  to  sarsaparilla.  A 
ction  shows  a  dry,  suberous,  brown  bark  ;  secondly,  one  row 
5-sided  yellow  cells,  which  are  more  or  less  wedge-shaped, 
cir  nuclei  being  situated  towards  the  apices  ;  thirdly,  a  range 
numerous  rows  of  ovoid  cells,  variable  in  size,  with  central 
lei ;  these  extend  as  far  as,  and  partially  surround,  the 
cular  zone,  which  consists  of  large  vessels  with  generally 
'  smaller  ones  in  contact  with  them.    Within  the  vascular 
uc  the  central  portion  of  the  root  is  made  up  of  large  thin- 
itUed  cells,  filled  with  starch  or  red  colouring  matter;  the 
iter  is  most  abundant  in  young  roots.    The  drug  is  not  used 
the  natives,  but  in  Goa  it  is  kept  in  all  the  shops,  and  is  the 
untry  sarsaparilla  of  the  Portuguese. 
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DRAC-^NA  CINNABARI,  BaJf.  f. 

Fig. — Balf.  f.  in  Trans.  Roij.  Soc.  Edin.  xxxi.,  Tab. 
xcvi — xcvii.    Dragon's  blood  {Eng.),  Sang-dragon  {Fr.). 

Hab. — Socotra.    The  resin. 

Vernacular. — The  tree — 'Khaxjo.  {Socotra).  The  resin — Dam- 
khoheil,  Edah  (Socotra),  Dam- el- akh wain  {Arab.,  Ind.  Bazan), 
Hira-dukhi  {Hind.),  Hira-dakhan  {Bomb.),  Kandamurgarittam 
{Tam,),  Katgamurgam-nitdru  [Tel.). 

History,  Uses,  &C. — On  the  Deir-el-Bahari  monumeiv 
at  Thebes,  erected  by  Hatasu,  a  queen  of  the  18th  dynasty,  wh 
lived  about  1700  B.C.,  there  are  representations  showing  th 
commissioner  of  the  queen  going  over  the  sea  to  the  country  o 
Punt  and  of  '  To  Nuter,'  and  bringing  therefrom,  amongst  other 
things,  plants  bearing  '  Ana,'  which  is  shown  as  a  gum  or  resii 
in  the  form  of  red  tears  on  the  stems  of  small  trees  wit: 
ovate-lanceolate  leaves.   The  To  Nuter  of  the  inscription  has  bee: 
identified  with  the  Sacred  Islands  of  Pliny,  and  the  moder: 
archipelago,  including  Socotra.    The  gum  or  resin  is  probabl} 
dragon's  blood,  as  that  is  the  most  remarkable  substance  of  tli 
kind  produced  on  the  island.    The  author  of  the  Periplus  (i 
the  Erythrean  Sea,  A.D.  54-68,  mentions  Kiwd^api  as  a  produc 
tion  of  the  island  of  Dioscorida,  the  ancient  Greek  name  oi 
Socotra.    Dioscorides  (v.  63)  notices  its  medicinal  uses  undi 
the  same  name,  and  states  that  it  is  produced  in  Libya  (Africa^ 
Both  he  and  Pliny  (33,38)  distinguish  it  from  the  minerar 
cinnabar;  the  latter  writer  states  that  the  price  of  genuim 
cinnabaris  is  fifty  sesterces  per  pound.    A  myth  was  currei. 
among  the  Greeks  and  Romans  that  this  substance  was  tli< 
blood  of  the  dragon  or  python  crushed  beneath  the  weigb 
of   the  dying  elephant,  round  which  it  had  wound  itsel 
to   suck  the  animal's  blood.      E.ufus  Ephesius  and  Gale' 
notice  the  use  of  the  drug  for  stopping  hfcmorrhagc  froi 
wounds. 
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Vmong  the  Arabs  it  bears  many  names,  such  as  Dam-el- 
ha-wain,  Shayyan,  Aicla  vulg.  Eda,  Dam-el-tinmn,  and  Dam- 
-(huabau  "dragon's  blood,'^  Eland  am,  Kutir-ed-dam,  andlater 
I  katir-el-makki  vulg.  Katr-makkeh.  Johanna-bin- nasa- 
ls eh,  physician  to  the  Caliph  Haroun-el-Rashid,  specially 
commends  it  for  strengthening  the  stomach  and  liver,  and  as 
1  astringent  ingredient  in  coUyriiuns.    On  account  of  its  use 

a  coUyrium,  the  Arabs  sometimes  call  it  Dam-kuhl  or  simply 
iihl    colly rium." 

Among  the  Persians  it  is  known  as  Khun-i-siyawash,  and 
I  V  have  a  myth  that  when  Afrasiab  killed  Siy awash,  this 
lilt  sprung  up  upon  the  place  where  his  blood  was  shed.  The 
thor  of  the  Burhun,  who  relates  this  story,  also  remarks  that 
i  gum  is  said  to  come  from  Africa,    HajiZein  (1368)  notices 
oe  qualities  of  dragon's  blood,  viz.,  Chakideh  '  drop/  Turabi 
irthy,'  and  Khashabi  '  mixed  with  wood/    He  says  it  is  not 
'  gum  of  the  hakam  {Cmsaljyinia  Sappan)  as  supposed  by 
ne,  but  of  a  tree  growing  in  Africa.    The  author  of  the 
tat-el-nmmmin  states  that  the  plant  which  produces  it  is 
known  ;  he  notices  its  use  for  painting  glass.    The  author 
the  Mahhzan  ( 1770)  merely  repeats  what  older  writers  have 
1. 

Vinslie  {Mat.  Ind.,  \.,  113)  remarks  that  it  is  often  con- 
nded  with  Kino  by  the  native  doctors  of  Lower  India. 
Tamool  doctors  recommend  a  solution  of  it  in  arrack  as 
external  application  to  the  head  and  temples  in  cases  of 
eope. 

although  the  early  European  travellers  in  the  East 
ition  Socotra  dragon's  blood,    Guibourt  and  Percira  do 

notice  it,  and  nothing  exact  regarding  its  source  was 
^vn  until  Wellstead  {Journ.  Boy.  Gcog.  Soc,  v.  (1835),  198) 

'ibcd  the  tree,  but  wrongly  supposed  it  to  be  Pierocarpu^ 

'■0. 

'lofcssor  Bayley  Balfour,  who  visited  Socotra  a  few  years 
to  examine  the  fauna  and  flora  of  the  island,  was  the  first 
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to  give  us  any  exact  information  concerning  the  species  of 
Dracaena  yielding  dragon's  blood  in  Socotra,  and  the  way  in 
which,  it  is  collected.  He  says,  the  resin  exudes  most  abun- 
dantly immediately  after  the  rainy  season  ;  the  natives  collect 
it  by  chipping  it  off  with  a  knife  into  a  small  bit  of  skin  placed 
against  the  tree ;  there  are  different  qualities  collected :  \fit, 
the  large  tears,  which  are  the  best  and  most  expensive,  and  are 
called  Edah  amsal  ( J  li^o  I  ^  <3o  I  best  Edah)  ;  2nd,  small  portions 
which  become  detached,  forming  powdery  dragon's  blood  or 
JEdah  duJcJca/i  {/»<io^c>j]  Edah  dust);  3rd,  an  inferior  kind,* 
obtained  by  melting  the  refuse  into  cakes,  called  Udak  mikdhak ! 
( /.a.      ^  <i,j  I  Edah  of  the  ladle) . 

Description. — The  best  quality  may  at  once  be  distin-l 
guished  by  its  occurring  in  tears,  the  surface  of  which  is  coveredl 
by  a  dull  red  powder.  When  broken,  the  surface  is  glassy  , 
translucent,  and  of  a  beautiful  garnet  colour.  Imitation  teari  \, 
are  manufactured  in  India  from  the  powdery  dragon's  blood  i 
they  may  easily  be  detected  by  their  wanting  the  glassjl 
fracture  of  the  genuine  article.  Cake  dragon's  blood  is  also  me 
with ;  it  is  of  a  dull  red  colour,  and  contains  fragments  of  bark 
wood,  and  other  refuse. 

Oliemical  composition.— ^qq  Calamus  Draco. 

Commerce. — The  drug  is  imported  into  India  throug? 
Bombay. 

Zanzibar  Dragon's  blood  is  similar  in  appearance 
that  which  comes  from  Socotra,   and  is  not  distinguish' 
from  it  in  Indian    trade.    Hildebrandt  has  ascertained  th 
it    is    obtained  from    the   stems  of    Dracmia  Scliizani. 
(Baker). 

The  natives  remove  pieces  of  the  bark  about  two  inc' 
square,  and  the  cavity  in  two  to  three  weeks'  time  beco 
filled  with  the  resin.    In  Zanzibar  it  is  used  in  oplitha 
and  is  said  to  be  called  "  Macziwa  ya  watu  wawili,"  meani 
the  milk  of  two  men,  or  "  Matcho  ya  watu  wawili,"  the 
of  two  men. 
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ANANAS  SATIVA,  Linn. 

Fig. — Bot.  Mag.,  t.  1554;  Rheede,  Hort.  Mai.  xL,  t.  1. 
'ine-apple  (Eng.),  Ananas  (Fr.). 

Hab. — America.  Cultivated  throughout  the  East.  The 
•Liit  and  leaves. 

Vernacular. — Anannas  [Hind.),  Ananas,  Anaras  [Beng.), 
Unas,  Annas  (Mar.),  Anaras  (Gitz.),  Anasha-pazham  (Tain.), 
uasa-pandu  (Tel.),  Kaita-chakka,  Parangi-chakka  {Mai.), 
uanasu-hannu  [Can.]. 

History,  Uses,  &C. — The  Pine-apple  was  unknown  in 
idia  prior  to  the  discovery  of  America ;  it  was  first  made 
lown  to  Europe  by  Hernandez  in  1513,  and  was  introduced 
to    India    by     the   Portuguese    from    Brazil    in  1594. 
s  introduction  is  mentioned  by  Abu  Fazl  in  the  Ayeen-i- 
Jjari,  and  also  by  the  author  of  the  Ddra   ShaJcoh.  The 
macular  names  are  mostly  derived  from  the  American  names 
lasi  and  Nanas,   but  the  Malabar  name  Parungi-chakka 
unifies  "European  Jack  fruit."    E,heede  states  that  in  Mala- 
1'  the  leaves  boiled  in  rice-water  and  mixed  with  Pulvis 
deari  afford  a  drink  which  is  given  to  dropsical  patients  to 
!,^e  off  water ;  the  unripe  fruit  is  given  with  vinegar  to 
0  abortion  and  to   relieve   flatulent   distension   of  the 
•men.    The  author  of  the  Makhzan-el-Adwlga  describes  two 
kIs  of  pine-apple,  viz.,  the  ordinary  kind,  and  a  small  kind  of 
iior  sweetness  and  flavour  called  Kaunla.    He  says  that  the 
'it  is  cold  and  moist,  suitable  to  those  of  a  bilious  tempera- 
nt,  but  not  to  the  phlegmatic  ;  to  lessen  its  coldness  it  should 
cut  in  thin  slices  and  washed  in  salt  and  water  and  after - 
'  flsin  pure  water  ;  it  may  then  be  sprinkled  with  sugar  and 
"-water  and  eaten.    A  little  ginger  is  also  said  to  render  the 
it  more  wholesome.    Pinc-applc   chutney,  preserve,  and 
'  bet  are  also  mentioned,  but  nothing  is  said  about  the 
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medicinal  use  of  tlie  leaves  and  unripe  fruit.  From  the  special 
opinions  of  medical  officers  in  India  recorded  in  the  Did.  Ecou. 
Prod,  of  India  (i.,  238),  it  appears  that  a  belief  in  the  aborti- 
facient  properties  of  the  leaves  and  unripe  fruit  is  common 
throughout  India  among  the  natives. 

Chevers  {Med.  Juris.,  p.  715),  on  the  authority  of  BabuKann\ 
Lall  Dey,  has  the  following  description  of  its  use  in  Bengal  :— 
'"A  green,  unripe  one,  only  half- grown  is  used.    It  is  decor 
ticated,  and  the  pulpy  mass  of  a  whole  one  is  administered  t 
the  woman  with  a  small  quantity  of  salt.    It  is  efficacious  only 
during  the  earlier  months  of  pregnancy ;  and,  after  the  third 
month,  its  action  is  very  doubtful.    But,  if  administered  t 
suitable  cases,  the  uterus  begins  to  contract  within  twelv 
hours,  when  slight  hemorrhage  occurs  also.  Its  action  then  in- 
creases, and  within  the  course  of  twenty-four  hours  the  o\nm  i 
expelled.    Occasionally  the  woman's  life  is  jeopardized  h\ 
flooding,  but,  as  a  rule,  there  is  not  much  danger  to  be  a]i 
prehended.' '  Again,  at  page  718,  Chevers  says : "  A  note  whicL 
have  from  BabuKoylas  Chunder  Chatterjee  renders  this  matte 
plain.    He  says  that  acid  fruits  are  regarded  as  abortives.  II 
knew  a  case  in  which  a  woman  aborted  at  an  advanced  stage  i 
pregnancy  by  eating  (  with  that  intention)  about  two  pounds  i 
ripe  pine-apple.    This  fruit  is  rendered  unwholesome  by  tl 
presence  of  a  very  strong  fibre  which  acts  as  a  mechanical  iri 
tant  on  the  bowels.    I  had  under  my  own  care  an  English  Ian 
who  died  of  dysentery,  after  having  aborted,  at  about  the  fil' 
month  of  pregnancy.    The  cause  of  her  illness  appeared  to  1 
the  ravenous  eating  of  raw  pine-apple." 

Description. — The  plant  is  biennial,  not  unlike  an  alu 
but  the  leaves  are  much  thinner,  and  of  a  hard  fibrous  tcxtui 
with  numerous  short  sharp  spines  on  the  edges.  The  frmt 
produced  on  a  short  stem  which  rises  from'  the  centre  of  the  pla' 
and  beai's  a  scaly  conical  spike,  surmounted  by  a  number  of  sm 
spiny  leaves  called  the  crown.  This  conical  spike  bears  a  nunil 
of  small  bluish  floAvers  having  three  petals  and  a  3-part 
calyx  ;  after  flowering,  it  gradually  enlarges  and  eventn;ii 
becomes  a   succulent  fruit  of  a  rich  orange-yellow  col- 
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Chemical  corJijJOsUwn. — The  essence  of  pine-apple  is  prepared 
;i  tificially  by  mixing  butyrate  of  etbyl  with  8  or  10  parts  of 
spirit  of  wine.  Pine-apple  juice  contains  a  proteid-digesting 
xnneut.  Three  fluid  ounces  digest  10  to  15  grains  of 
agidated  albumen  ;  it  acts  equally  well  in  acid  and  alkaline 
.ohitions,  and  best  in  a  neutral  fluid.  The  juice  also  contains 
1  milk- curdling  ferment. 


The  ash  has  the  following  composition  : — 

Potash   49*42  per  cent. 

Magnesia    8'80  „ 


Lime    12*  15 


Phosphoric  acid   4' 08 

Sulphuric  acid   trace. 

Silica    4-02 

Phosphate  of  iron    2 '93 

Chloride  of  sodium   ,   17"01 

Chloride  of  potassium    '88  „ 

(Quoted  by  Kensington  in  Chemical  Composition  of  Foods, 
:>  etc) 

COMMELINACEiE. 

COMMELINA  BENGALENSIS,  Linn. 

Fig. — Clarke f  Cwnm.  et  Cyrt.y  14,  pi.  iv. ;  Wight  Ic, 
■  2065. 

Hab. — Bengal,  Peninsula,  Sind,  Concan.    The  herb. 

Vcrnacidar, — Kanchara  [Hind.)^  Kachr^dam,  Kanchara 
T^'Gng.),  Chura,  Kanna  [Punj.,  8ind),  Kena  [Mar.),  Kanang- 
^arai  {Tarn.),  Venna-devi-kura,  Niru-kassuvu  {Tel.),  Ilittaganl 
Can.), 

History,  Uses,  &C. — This  and  several  other  species  of 
'omraclina  are  included  under  the  Sanskrit  name  of  Kanchata. 
Hiey  are  small  herbaceous  plants  which  appear  everywhere 
''\vards  the  end  of  the  rainy  season  and  are  remarkable  for 
'leir  brilliant  blue  flowers.    The  stems,  roots,  and  seeds  which 
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contain  mucli  mucilage  and  starch  are  used  on  account  of 
their  demulcent  properties,  and  arc  eaten  in  times  of  scarcitj^ 
C.  communis  is  said  by  Loureiro  to  be  refrigerant  and  laxativ( 
and  to  be  useful  in  strangury  and  costiveness. 

Tradescantia  axillaris,  Willd.,  Rheede,  HoH.  Mai.  y., 
^.13.  A  very  similar  plant,  and  often  called  by  the  sairr 
vernacular  names,  has  similar  properties,  and  its  seeds  ha\' 
frequently  proved  to  be  a  valuable  resource  in  times  of  famine . 
Ainslie  notices  it  under  the  Tamil  name  of  Nirpulli  {Mat.  Ltd.. 
ii.,  250). 

Lyon  found  the  seeds  to  have  the  following  percentage  com- 
position:— Water  10*26,  fat  0*62,  albuminoids  15"99,  carbo- 
hydrates 54'79,  cellulose  9*36,  ash  8"89.  The  nitrogen  wa> 
estimated  at  11  "28  grains  per  oz.,  and  the  nutritive  carbon  ji 
145"  80  per  oz.  He  calculates  the  nutritive  value  of  the  seed^- 
as  compared  with  the  average  cereal  at  100 'GO  to  be  85' 76. 


XYEIDE^. 

XYRIS  INDICA,  Linn. 

Fig.  BJieede,  Sort.  Mai.  ix.,  t.  71. 

Hah.  Salt  marshes  in  Bengal,  S.  Concan,  and  Coromandel 

The  herb. 

Vernacular. — Dadmari  [Rind.],  China-ghauza,  Dabi-dub: 
(Beng.),  Kochilitti-pullu  (Tarn.),  Kochilachi-pulla  (Mai.). 

History,  Uses,  &C.—  Xyris  {^vpls)  is  a  name  given 
by  Dioscorides  (iv.,  24)  to  a  species  of  Iris,  which  has  boi 
identified  with  fcBtidissima,  Linn.  Pliny  (21,  83)  speaks  of  tl 
same  plant  as  the  wild  Iris  called  by  some  Xyris ;  it  appears^ 
have  been  applied  locally  to  disperse  scrofulous  swellings  and  ^ 
promote  the  healing  of  sores,  and  given  internally  as  a  diureti 
and  alterative.  Linneus  transferred  the  name  to  a  genus  " 
flag-like  plants  growing  in  the  East  and  West  Indi^ 
X  indica  does  not  appear  to  be  mentioned  in  any  of  the  standa^ 
native  medical  works,  but  Eheede  notices  its  use  in  Malabar  i 
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c  following  terms : —  "  Foliorum  succus  cum  aceto  mixtus 
'upotigini  resistit;  folia  cum  radice  oleo  incocta  contra  lepram 
umantur  ;  cum  muiigo  {Phaseolus  Mango,  Linn.)  decocta  et 
pota  somnum  consiliant."  Agardh,  the  Swedish  botanist, 
intices  its  use  as  a  remedy  for  itch  and  leprosy.  Ainslie  gives 
lie  plant  a  place  in  his  Materia  Indica  (ii.,  125),  but  merely 
■cpeats  what  Rheede  has  already  said.  Roxburgh  gives  a  full 
lescription  of  it,  and  remarks  on  the  authority  of  the  Hon'ble 
.  Hyde  that  "  the  natives  of  Bengal  esteem  it  a  plant  of  great 
:!lue,  because  they  think  it  an  easy,  speedy,  and  certain  cure 
or  the  troublesome  eruption  called  ringworms.*' 

Description. — Root  fibrous^  annual ;  leaves  radical, 
)ifarious,  straight,  sword-shaped,  on  one  edge  slit  into  a  sheath 
or  the  scape,  pointed,  smooth,  6 — 12  inches  long  ;  scapo 
laked,  round,  striated,  erect,  length  of  the  leaves,  each  sup- 
)orting  a  round,  flower-bearing  head  ;  flowers,  bright  yellow  ; 
)vacts  1 -flowered,  orbicular,  concave,  hard,  smooth ;  calyx 
)-leaved,  hid  within  the  scale,  membraneous;  petals  three, 
ach  supported  on  an  unguis  just  long  enough  to  raise  their 
xpanding,  oval,  crenate  borders  above  the  scales  ;  filaments 
liree  ;  anthers  twin  ;  germ  superior,  3-sided  ;  style  3-clef t ; 
tigma  torn;  capsule  3-valved,  1-celled;  seeds  numerous. 
Roxburgh,) 

Chemical  composition. — The  plant  contains  a  red  colouring 
natter  soluble  in  alcohol  and  intensified  by  allcalies  and  having 
Jine  reactions  peculiar  to  chrysophanic  acid. 

PALM^. 

COCOS  NUCIFERA,  Linn. 

Fig. — Roxh.  Cor.  PI.  i.,  t.  73;  Rheede,  Eort.   Mai.  i., 

1  to  4.    Cocoanut  {Eng.)^  Cocotier  {Fr.). 

Hab. — Indian  Archipelago  and  coasts  of  India.  The 
'>wers,  fruit,  shell,  oil,  juice,  tomentum,  root,  and  ash. 

Vernacular. — Narryal  {Hind.,  jBe>^(/.),  Niiriyal  [Guz.),  Nj'iral, 
^'aruli  mdd  {Mar.),  Tenha,  Tcnna-maram  (rtim.),  Nari-kadam, 
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Tenkaya-chettu  {Tel.),  Tcngina-gida,  Tcngino-kuyi  (^Q^a,) 
Tenga,  Ten-maram  {Mai.). 

History,  Uses,  &C. — The  cocoanut,  formerly  written 
coconut,  derives  its  European  names  from  the  Portuguese  coco 
"  a  mask."  Garcia  abllorta  says  :  "  We  have  given  it  the  name 
of  coqus  on  account  of  its  having  three  holes  which  cause  it  to 
resemble  the  face  of  a  cat  or  similar  animal."   The  resemblance 
however,  of  this  nut  to  a  head  and  face  had  not  escaped  the 
notice  of  the  Hindus  ;  long  before  the  Portuguese  had  set  foot 
in  India,  naral  was  used  as  a  cant  term  in  the  sense  of  head 
pate,   sconce,  &c.,  and  was  sometimes  used  to  represent  the 
head  of  a  dummy  figure  by  the  relatives  of  a  deceased  person 
whose  body  could  not  be  found,  and  who  nevertheless  were 
desirous  of  rendering  to  it  the  usual  funeral  rites.  Various 
superstitious  uses  to  which  the  cocoanut   is  put  in  India 
attracted  the  notice  of  the  early  missionaries.   Yincenzo  Maria 
da  Santa  Caterina  [Vlaggio  alle  Indie  Orient.,  iii.,  29)  states  that 
when  an  Indian  falls  sick,  they  spin  a  cocoanut ;  if  it  stops 
with  its  face  towards  the  West,  the  sick  person  will  die,  but  if 
it  faces  the  East,  he  will  recover  ;  he  also  notices  the  offering  of 
a  cocoanut  at  the  commencement  of  any  building.    To  this  we 
may  add  that  on  the  Western  Coast  cocoanuts  are  offered  to 
the  Sea  on  the  day  of  the  full  moon  of  Shravan,  when  the 
monsoon  is  supposed  to  terminate.    It  is  related  that  in  former 
days  the  European  Governor  of  Bombay  used  to  go  in  state 
and  throw  a  golden  cocoanut  into  tho  sea  on  this  day.  In 
Hindustan  there  is  also  a  practice  among  the  Indian  Maho 
metans  of  breaking  a  cocoanut  to  ascertain  whether  a  pregnan 
woman  will  be  delivered  of  a  male  or  female  child ;  if  it  i' 
empty  she  will  be  delivered  of  a  son,  if  not^  of  a  daughter 
this  is  called  "  nariyal  torna."    Breaking  a  cocoanut  agaius 
the  wall  of  a  person's  house  is  in  Western  India  an  iudicatio 
of  enmity  to  the  inmates  of  the  house,  and  is  connected  wit 
the  practice  of  smelling  the  heads  of  children  before  alloAvin 
them  to  leave  tho  house.    The  utarna  or  casting  away  o 
disease  or  misfortune  may  be  performed  by  carrying  a  cocoauu 
to  a  distance  from  the  house  and  breaking  it. 
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Among  the  Hindus  the  most  important  function  of  this  nut  is 
t  marriages,  when  it  is  the  custom  to  place  the  tali  of  the  bride, 
hich  the  parents  must  see  and  touch  in  token  of  their  appro- 
ation  of  the  marriage,  in  the  half  of  a  broken  cocoanut.  Here 
tie  tali  and  nut  represent  le  jeu  des  epoux.    De  Gubernatis 
■ates  that  the  continuance  of  this  practice  among  their  con- 
crts  greatly  exercised  the  patience  of  the  Jesuit  missionaries, 
nd  that  the  matter  was  finally  settled  in  1704  by  a  decree 
f  the  Cardinal  de  Tournon  to  the  following  effect : —  "  Fructus 
fiam  vulgo  dictua  Coco,  ex  cujus  fractione  prosperitatis  vel 
ifortunii  auspicia  gentiles  temere  ducunt,  vel  omnino  a  Chris- 
anorum  nuptiis  regiciatur,  vel  saltem,  si  ilium  comedere  velint 
on  publice  sed  secrete  et  extra  solemnitatem  apariatur  ab  iis 
ui,  evangelica  luce  edocti,  ab  hujusmodi  auspiciorum  delira- 
lento  sunt  alieni."    In  the  coast  districts,  cocoanuts  and  sugar- 
ikes  [naval,  hatha)  are  lavishly  distributed  to  the  guests  on 
aportant  festive  occasions,  such  as  marriage,  the  phool  cere- 
myonthe  event  of  the  first  menstruation  and  first  pregnancy, 
id  the  thread  ceremony  ;  in  other  parts  of  India  their  place 
supplied  by  betel-nuts.    In  Europe  nuts  appear  to  have  been 
ways  regarded  as  auspicious  and  symbolical  of  fertility  ;  the 
omans  scattered  nuts  at  weddings  ;  Virgil  says,  **  Sparge, 
irite,  nuces,"  and  De  Gubernatis  states  that  this  custom  still 
cists  in  several  parts  of  Southern  Europe  ;  in  Piedmont  there 
a  proverb  :  Pan  e  nus  vita  da  sjms. 

The  economic  uses  to  which  the  cocoanut  tree  and  its  products 
-!  put  in  the  East,  are  so  numerous,  and  have  so  often 
m  described,  that  we  will  not  attempt  to  recapitulate  them, 

at  refer  the  reader  to  the  Dictionary  of  the  Economic  Products 
India  (ii.,  415).    At  the  Colonial  and  Indian  Exhibition, 

tr.  M.  C.  Pereira,  Head  Assistant  to  the  Government  Medical 
orekeeper,  Bombay,  exhibited  a  collection  of  eighty-three 
icles  prepared  from  the  tree,  and  we  are  informed  that  he 
■>  since  added  considerably  to  his  collection. 
■Sanskrit  medical  writers  describe  the  tree  under  the  name 
Nariltela  or  Narikera,  and  give  it  many  synonyms,  such  as 

'inga  "lofty,"  Trina-r^ija  "king  of  grasses,"  Skandha-taru 
III.— 65 
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"stem  tree,"  Dur-aroha  "difficult  of  ascent,"  Kurcha-sokli- 
ara  "crowned  witli  a  bunch  of  fruit,"  Dridha-pliala  "liavin 
hard  fruit,"  Rasa-phala  "having  juicy  fruit,"  Dridha-mi 
"having  strong  juice,"  &c.    The  tree  also  bears  the  name  <. 
Lan^ala  "  menibrum  virile." 

Dutt  {Mat.  Med.  of  the  Hindus,  p.  247)  gives  the  foUowiji. 
summary  of  the  medicinal  uses  of  the  cocoa  palm  mentioned  i], 
Sanskrit  medical  works: — ''The  water  of  the  unripe  fruit  is 
described  as  a  fine-flavoured,  cooling,  refrigerant  drink,  usefu' 
in  thirst,  fever,  and  urinary  disorders.    The  tender  pulp  of  tL 
fruit  is  said  to  be  nourishing,  cooling,  and  diuretic.    The  puh 
of  the  ripe  fruit  is  hard  and  indigestible,  but  is  used  medicinalh 
in  the  preparation  called  Narikela-khanda.    The  terminal  bu 
of  the  tree  is  esteemed  as  a  nourishing,  strengthening,  an 
agreeable  vegetable.    The  root  of  the  tree  is  used  as  a  diureti< 
and  also  in  uterine  diseases.    The  oil  is  said  to  promote  W 
growth  of  the  hair   and  to  prevent  it  from  turning  gre; 
and  is  much  used  by  native  women ;  in  Bengal  it  is  scente 
and  sold  under  the  name  of  Mathaghasa.    The  ashes  of  th 
leaves  are  used  in  medicine,  and  contain  much  potash.  Th 
fresh  juice  of  the  tree  is  considered  refrigerant  and  diuretic 
when  fermented  it  constitutes  one  of  the  spirituous  liquoi 
described  by  the  ancient  writers.    The  cleared  shell  of  tl. 
nut  is  burnt  in  the  fire,  and  when  thoroughly  ignited  coven 
up  in  a  stone  cup,  the  fluid  thus  obtained  is  rubefacien 
and  is  an  effectual  domestic  remedy  for  ringworm.  Tl 
ndrikela-khanda  already  mentioned  is  made  in  the  foUowiii 
manner : — Take  of  the  pounded  pulp  of  cocoanut  half  a  ser,  h 
it  in  eight  tolas  of  clarified  butter,  and  afterwards  boil  in  fo 
s^rs  of  cocoanut  water  till  reduced  to  a  syrupy  consistence.  Ni' 
add  coriander,  long-pepper,  bamboo  manna,  cumin  and  nigci 
seeds,  cardamoms,  cinnamon  bark  and  leaves,  cyperus  root  ai 
the  flowers  of  Mesua  ferrea,  one  tola  each  in  fine  powder,  ai 
prepare  a  confection.    The  dose  is  two  to  four  tolas,  in  dyspf 
sia  and  consimiption. 

The  cocoa   palm  is  supposed  by  some  to   have  been  ti 
icovpio(j)6pov  ( btvbpov )  of  Thcophrastus  (H.  P.  iv.,  2,  7),  and  t 
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sCuci  of  Pliny  (13,19),  but  tbeir  description  appears  to  agree 
'letter  with,  the  Hyphcene  coriacea  or  Doom  palm  of  Egypt, 
i  he  Arabs  call  the  cocoanut  IS^arjil,  and  the  Persians  Nargil, 
Badinj,  and  Ranaj  ;  their  physicians  describe  it  as  hot  and  dry, 
Dutritive  and  aphrodisiacal,  beneficial  to  those  suffering  from 
lies ;  the  kernel^when  |it  has  been  kept  for  some  time  is  con- 
sidered to  be  anthelmintic.  They  remark  that  it  is  not  easily 
digested,  especially  when  old. 

European  physicians,  who  have  practised  in  India,  recommend 
I  he  water  contained  in  the  unripe  fruit  as  a  cooling,  refrigerant 
hink,  useful  in  fever  and  urinary  disorders.    The  millcy  fluid 
)btained  by  pulping  the  unripe  kernel  and  expressing  it  has 
en  recommended  as  a  nutritive  diet  in  debility  and  cachexia; 
large  doses  it  is  aperient,  and  Mr.  Wood  has  suggested  its 
<e  as  a  substitute  for  castor  oil.    (Pharmacopoeia  of  India.) 
I  ke  anthelmintic  properties  of  the  cocoanut  noticed  by  Maho- 
uetan  writers  have  been  confirmed  by  European  observers ;  the 
'ose  is  the  rasped  kernel  of  a  single  nut,  followed  by  a  dose  of 
istor  oil.    Cocoanut  oil  has  been  recommended  as  a  substitute 
!•  cod  liver  oil,  but  its  prolonged  use  is  said  to  induce  dis- 
irbance  of  the  digestive  organs  and  diarrhoea ;  this  objection 
ay  be  removed  by  using  the  olein  separated  from  the  solid 
its,  as  is  done  by  the  natives  in  the  preparation  of  what 
hey  call  mutliel  or  hand  oil.    To  prepare  this  the  kernel 
t  the  fresh   nuts   is   pulped   and   strained   and  the  oil 
parated  from  the  milky  fluid  by  heating  it ;  a  preparation 
>  the  same  kind  is  now  known  in  Europe  as  coco-olein, 
icoanut  oil  is  not  suitable  as  a  vehicle  for  liniments,  but 
'>3  soap  prepared  from  it,  and  known  as  marine  soap,  may 
■  used  in  plaster-making  and  in  the  preparation  of  soap 
uiment ;  it  is  freely  soluble  in  spirit.    A  purified  cocoanut 
has  of   late  years  been  introduced  in   Germany   as  a 
'bstitute  for  lard  ;  it  has  been  recommended  to  pharmacists 
'  less  liable  to  rancidity  than  lard.    The  saccharine  juice 
"tained  by  cutting  the  spathe  of   the   cocoa  palm,  when 
I'mcuted  and  distilled,  yields  a  clean   spirit  suitable  for 
liarmaceutical  purposes. 
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Description. — The  cocoa  palm,  which  has  now  hew 
introduced  into  all  tropical  countries,  grows  to  a  height  of  7 
or  80  feet,  and  has  at  the  apex  a  tuft  of  leaves  which  ar 
twelve  feet  or  more  in  length  and  have  numerous  narrow  rigi 
leaflets.  The  spathe,  from  which  toddy  is  obtained,  when  uii 
disturbed  produces  numerous  yellowish-white  flowers  succeedt 
by  the  fruit,  only  a  small  proportion  of  which  come  to  maturit 
in  about  twelve  months  from  the  time  of  flowering.  The  imma- 
ture fruit  contains  a  clear  sweet  fluid,  which  gradually  dries  u 
as  the  nut  ripens.  The  kernel  which  lines  the  interior  of  the  shel 
after  the  nuts  have  been  kept  for  some  time,  dries  up  and  sep;. 
rates  from  it,  and  is  then  called  khoipra ;  from  it  is  obtained  by  h' 
pressure  or  by  boiling  in  water  the  cocoanut  oil  of  commerc 
which  has  a  mild,  bland  taste,  a  pale  yellow  colour,  and  peculic 
odour.  In  hot  climates  it  remains  fluid,  but  when  exposed  i 
cold,  it  becomes  of  a  butyraceous  consistence  and  white  colou: 
Its  melting  point  varies  between  22°  and  30°C  ;  the  col 
pressed  oil  melts  at  20°O.  or  less ;  the  fused,  thin,  transparer 
yellowish  oil  congeals  between  1 8°  and  12°C.  After  havit 
been  heated  it  remains  liquid  for  several  days.  The  oil 
readily  saponified  at  a  low  temperature,  the  soap  being  whitt 
hard,  and  capable  of  uniting  with  much  water. 

Chemical  composition. — Fresh  cocoanut  kernel  contains  wat< 
46'64,  nitrogenous  substances  5'49,  fat  35'93,  non-nitrogenoii 
extract  Q'OQ,  lignin  2-91,  ash  0-97  per  cent^  and  when  dric 
yields  nitrogen  1'65  and  nitrogen  free  extract  67-33  per  cen 
[Konig  in  Sammerbacher  Landw.  Versuchssk.  Bd.  13,  s.  243 
Palm  sugar  examined  by  P.  Horsin  Deon  (1879)  yielded  wat^ 
1'86,  cane  sugar  87-97,  inverted  sugar  9*65,  other  substanc' 
0-50  per  cent.,  and  when  dried  89*64  per  cent,  of  cane  suga 
The  other  organic  substances  consisted  of  1*71  per  cent,  reduc 
ble  sugar,  4-88  gum,  and  3*06  mannite  and  fat.  (TT""' 
Nahrungs-niittcll.) 

The  milk  of  ripe  and  unripe  cocoanuts  has  been  analysed  b 
L.  L.  van  Slyke.  The  weight  of  milk  from  unripe  nuts  vari^ 
from  230*5  to  383*7  grams,  and  in  a  ripe' nut  only  109-6  gram' 
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The  composition  of  the  unripe  milk  is  an  average  of  six 
malyses  : — 

Milk  of  unripe  nuts.  Milk  of  ripe  nuts. 

Water  at  60°                    95*00  91-23 

Ash    -617  106 

Glucose   3*973  trace. 

Cane  sugar    trace.  4*42 

Proteids    '133  '291 

Fat    119  -145 

{Journ.  Ghem.  Soc,  June,  1891.) 

According  to  Hammerbacher,  the  fresh  milk  has  the  follow, 
g  composition : — 

Water   91*50  per  cent. 

Albuminoids    '46     „ . 

Fat   "07  „ 

Nitrogen  free  extractive    6*78  „ 

Ash   119  „ 

The  milk  had  a  sp.  gr.  of  1  '0442.  No  fatty  acids  were  present, 
;xcept,  perhaps,  propionic. 

For  the  composition  of  cocoanut  pearls,  the  reader  is  referrei 
■JO  Nature  for  1888. 

Cocoanut  oil  has  a  peculiar  and  highly  complex  chemical 
mposition.    It  is  largely  composed  of  the  glyceride  of  lauric 
cid,  C"H"0*,  and  contains  even  lower  homologues  {e.g.  capric, 
saprylic,  caproic)  capable  of  distillation  in  a  current  of  open 
"am,  and  to  some  extent  soluble  in  water ;  but  the  glycerides 
>f  myristic,  palmitic,  and  stearic  acids  are  also  present  m 
otable  proportion.    On  the  other  hand,  the  low  iodine  absorp- 
tion shows  that  comparatively  little  olein  or  its  homologues  can 
Je  present.  {Allen.) 

Commerce. — In  1880-81  the  foreign  exports  of  cocoanut  oil 
imouuted  to  1,888,122  gallons,  valued  at  Rs.  20,90,797,  Madras 
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alone  having  shipped  to  foreign  countries  1,690,520  gallons 
and  sent  in  addition  to  other  Indian  ports  1,493,756  gallons. 
In  1886-87  the  exports  were  1,099,864  gallons,  valued  at 
Rs.  13,24,589,  and  the  imports  556,562  gallons,  valued  at 
Rs.  ^,54,515.  The  bulk  of  the  exports  ('yiz.,689,087  gallons)  went 
to  the  United  Kingdom.  The  imports  were  mainly  from  Ceylon 
(438,144  gallons),  Bengal  taking  by  far  the  largest  proportion 
(vig.,  350,437  gallons).  If  to  these  facts  an  abstract  of  the 
coasting  traffic  be  added,  some  idea  of  the  present  position  of 
the  cocoanut  oil  trade  may  be  had.  The  imports  coastwise 
were  in  1888,  167,486  gallons,  valued  at  Rs.  2,05,60,067  ;  the 
exports  were  1,942,829  gallons,  valued  at  Rs.  20,74,  455.  Of 
the  imports,  Bombay  received  794,577,  Burma  338,056,  Bengal 
131,463  gallons,  and  these  quantities  were  almost  entirely 
^btained  from  Madras.  Cochin  sent  to  Bombay  15,789  gal- 
lons, and  to  Madras  13,188  gallons.  The  other  items  to  make 
up  the  total  coastwise  imports  were  unimportant.  Local  pro- 
duction added  to  these  imports  would  constitute  the  supply  from 
vhich  the  exjDorts  could  be  made,  and  in  the  case  of  Madras  it  is 
noteworthy  that  that  Presidency  imported  practically  no 
cocoanut  oil,  so  that  her  exports  to  foreign  countries  and  to 
cither  Indian  ports  were  drawn  exclusively  from  local  suppUes. 
With  the  excejption  of  the  small  amounts  obtained  from 
Cochin,  Bombay,  &c.,  and  some  6,000  gallons  from  Ceylon  and 
other  foreign  countries,  Madras  imported  no  cocoanut  oil.  But 
^e  exported  1,754,701  gaUons,  of  which  1,008,621  went  to 
Bombay,  273,347  to  Burma,  191,413  to  Travancore,  and 
155,202  gallons  to  Bengal.  But  Bengal  exported  coastwiso 
8,648  and  Bombay  3,454  gallons.  The  Bengal  exports  went  lo 
Burma,  and  the  Bombay  to  Sind,  Madras,  Groa,  Kattywar,  &c. 
Adding  the  foreign  exports  to  the  coastwise  exports  and  deduct- 
ing total  of  the  imports,  we  learn  that  Madras  exported 
1888,  3,425,221  gallons— an  amount  which  may  be  viewed  as 
the  surplus  over  local  consumption.  Turning  to  Bengal  ancl 
Bombay,  a  very  different  state  of  affairs  is  found  to  prevail 
imports  exceed  the  exports,  in  Bengal  by  313,009  gallons,  aa 
in  Bombay  by  1,125,572  gallons.    An  enormous  trade 
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coanut  oil  is  done  in  Cochin,  as  will  be  seen  from  the  exports 
^r  six  years  : — 


Europe.    India,  Burma,  &c.     Total  Tons. 

1884-  85                     6,613  6,066  12,679 

1885-  86                    3,494  7,237  10,731 

1886-  87                     4,967  5,382  10,349 

1887-  88                     6,300  6,048  12,348 

1888-  89                     6,193  7,775  13,968 

1889-  90                     4,048  8,264  12,312 


.  very  imperfect  idea  of  the  supply  and  demand  for  this 
1  would,  however,  be  conveyed,  were  we  to  omit  to  examine 
ae  trade  in  dried  kernel,  the  substance  from  which  the  oil 
expressed.    This  is  largely  exported  to  foreign  countries 
ftd  sent  from  one  province  of  India  to  another.    In  1886-87 
e  imports  were  125,222  cwts.,  valued  at  Rs.  11,76,799, 
ad  the  exports  9,337  cwts.,  valued  at  Rs.    79,836.  The 
ports  come  chiefly  from  Ceylon   and  the  Straits  Settle- 
.ents,  and  are   almost  exclusively  delivered  in  Bengal  and 
mbay.    The  exports  go  mainly  from  Madras,  the  greater 
rt  to  Portugal,  Persia,  Russia,  and  Arabia,  each  receiving 
cm  300  to  500  cwts.    Of  the  imports  by  far  the  larger  por- 
n  was  received  in  Bombay. 

Borassus  flabelliformis.  Linn.  Bheede,  Sort.  Mai.  L, 
.  9,  10,  is  the  Palmyra  palm  of  the  English,  and  the  Roudier 
^ventails  of  the  French.  In  Sanskrit  it  is  called  T^la,  and 
.  the  vernaculars  T^l,  T^d,  T^r,  and  Panai-maram.  The 
operties  of  the  various  parts  of  this  noble  palm  are  described 
i  detail  in  Sanskrit  medical  works.  The  root  is  considered  to 
>  cooling  and  restorative  ;  the  saccharine  juice  obtained  from 
.e  spathe  cooling  and  diuretic  when  fresh,  but  intoxicating 
en  fermented ;  the  pulp  of  the  ripe  fruit  heavy  and  indiges- 
ie;  the  gelatinous  contents  of  the  unripe  seeds  refreshing 
d  cooling ;  the  embryo  of  the  germinating  seed,  and  the 
*nal  bud  of  the  tree,  are  used  as  vegetables,  and  are  con- 
ered  to  be  cooling,  nutritive,  and  diuretic ;  the  ash  of  the 
the  is  given  as  a  remedy  for  enlarged  spleen. 
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The  spirit  distilled  from  the  juice  of  this  palm  is  similar  ' 
that  obtained  from  the  cocoa  palm. 

The  fine,  brown,  silky  substance  on  the  young  petioles  of  tL 
leaves  of  this  and  other  palms  is  used  as  a  styptic. 

£.  flahelliformis  yields  an  insoluble  gum,  like  tragacantl 
but  of  a  darker  colour. 

For  an  account  of  the  economic  uses  of  this  palm,  the  read- 
is  referred  to  the  Diet.  Econ.  Prod.  India,  i.,  p.  495. 

Phoenix  sylvestris,  P>oxb.,  Rheede,Hort.  Mai.  Hi.,  tt.  2 
to  25,  Kharjura  {Sans,),  Kajdr  {Hind.,  Beng.),  Sendl  {Mar. 
Ishan-chedi  {Tam.)^  also  yields  a  juice,  from  which  spirit  ; 
obtained.  The  frmt  called  Kharik  pounded  and  mixed  wit 
almonds,  Quince  seeds.  Pistachio  nuts,  spices  and  sugar  forn. 
a  Paushtik,  or  restorative  remedy  much  in  vogue.  A  pas' 
formed  of  the  seeds  and  the  root  of  Achyranthes  aspera.  is  eatt; 
with  betel  leaves  as  a  remedy  for  ague. 

The  juice  of  this  palm  is  obtained  by  tapping  the  trunk. 

LODOICEA  SEYCHELLARUM,  Labill. 

Fig,—JBot.  Mag.,  2734-5-6-7-8.    Sea  Cocoanut  {En^.: 
Coco-de-mer  (-fV.). 
Habt — Seychellest 

Vernacular. — Darya-ka-nariyal     {Hind.),  Kadat-renga 
{Tarn.),  Samudrapu-tenkaya  (TeZ.),  Katal-tenna  {Mai.),  J) 
nu-nariyal  {Guz.),  Jahari-naral  {Mar.). 

History,  Uses,  &C. — Prior  to   the  discovery  of 
Seychelles  Islands  in  1 743,  the  large  and  peculiar-shaped  a 
of  this  palm,  foimd  floating  in  the  Indian  Ocean,  was  an  obj 
of  curiosity  which  gave  rise  to  many  fabulous  tales  ;  it  » 
called  Sea  Cocoanut  and  Cocorde-mer  by  Europeans,  Narj 
bahri  by   the  Arabs,  Narjll-i-daryal  by  the  Persians, 
important  medicinal  virtues  were  attributed  to  it.    It  is  no 
no  longer  valued  by  Europeans,  but  is  still  in  great  repu 
among  the  Arabs  and  Indians  as  a  tonic,  preservative, 
alexipharmic 
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Ruinpliius  gives  a  long  account  of  this  palm  under  the  name 
1  Cocas  Maldivicus,  The  kernel  is  used  in  India  in  con- 
iiiction  with  lignum  colubrinum  as  a  tonic,  and  a  paste  made 
1  it  iu  conjunction  with  the  powdered  horns  of  the  Sambhar 

or  and  the  seeds  of  Strychnos  Niu- vomica  is  applied  to 
iilarged  glands. 

Description. — Thomas  Moore,  in  the  Treasury  of  Botany, 
lys:  "This  magnificent  palm,  which  is  found  only  in  two 
iiall  islands,  Praslin  and  Curieuse,  belonging  to  the  Seychelles 
loup,  requires  a  great  length  of  time  to  arrive  at  maturity, 
he  shortest  period  before  it  puts  forth  its  flower-buds  is  thirty 
irs,  and  a  hundred  years  elapse  before  it  attains  its  full 
>wth.    From  the  age  of  15  to  25  years  it  is  in  its  greatest 
luty,  the  leaves  at  this  period  being  much  longer  than  they 
subsequently.    The  stem  grows  quite  upright,  straight  as 
I   iron  pillar,   and  in  the  male  trees  frequently  attains  a 
nidred  feet  in  height,  the  females  being  shorter.    At  the 
of  thirty,  it  first  puts  forth  its  blossoms,  the  males  forming 
-rmous  catkins  about  three  feet  in  length  and  three  inches 
diameter,  while  the  females  are  set  upon  a  strong  zigzag 
i!k,  from  which  hang  four  or  five,  or  sometimes  as  many  as 
\  en  nuts,  averaging  about  40  lbs.  weight  each.    From  the 
lie  of  flowering   1^  the  maturation  of  the  fruit,  a  period 
'iearly  ten  years  elapses,  the  full  size,  however,  being  attained 
about  four  years,  at  which  time  it  is  soft  and  full  of  a 
li-transparent  jelly-like  substance.    The  apparently  pecu- 
formation  of  the  root  portion  of  this  tree  attracted  much 
•ntion  a  few  years  since,  but  upon  comparison  with  other 
1ms  it  seems  to  be  explained  as  an  extraordinary  development 
a  common  system.    The  base  of  the  stem  is  rounded  and 
into  a  natural  bowl  or  socket,  which  is   pierced  with 
!dreds  of  small  oval  holes  about  the  size  of  a  thimble,  with 
low  tubes  corresponding    on  the  outside,   through  which 
roots  penetrate  the  ground  on  all  sides,  never,  however, 
'ining  attached  to  the  bowl,  their  partial  elasticity  affording 
dmost  imperceptible  but  very  necessary  'play'  to  the  parent 
'1  when  struggling  against  the  force  of  violent  gales.  This 
III.— 66 
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bowl  is  of  the  same  substance  as  the  shell  of  the  nut,  only  mucli 
thicker;  it  rots  very  slowly,  for  it  has  been  found  quite  perfect 
and  entire  in  every  respect  sixty  years  after  the  tree  has  been 
cut  down."  The  fruits  are  covered  externally  with  a  thick 
fibrous  husk,  and  contain  usually  one,  but  sometimes  two  oi 
even  three  immense  nuts  with  hard  thick  black  shells,  eacli 
being  divided  half-way  down  into  two  lobes.  The  kernel  i 
from  three-quarters  to  one  inch  thick,  and  very  hard  and  white, 
having  much  the  consistence  of  vegetable  ivory:  it  has  no  odoui 
or  taste  ;  when  soaked  in  water  it  softens  a  little,  and  can  b( 
split  into  thin  fibrous  bundles. 

Microscopic  structure. — The  kernel  is  composed  of  spindle- 
shaped  cells  having  a  central  cavity,  from  which  club-shaped 
canals  extend  to  the  cell- wall,  where  they  are  opposed  to  simi- 
lar canals  belonging  to  a  neighbouring  cell. 

Commerce. — The  nuts  are  an  article  of  export  from  tht 
Seychelles;  hundreds  of  them  may  be  seen  at  Port  Victoria; 
Mahe,  whither  they  are  brought  from  the  island  of  Prashn 
Yalue  in  Bombay,  E,e.  1^  per  lb.  for  the  dry  kernel. 

Entire  nuts  fetch  from  E,e.  1  to  Es.  2  each,  according  I 
their  size. 

ARECA  CATECHU,  Linn. 

Yig.—Roxh.  Cor.  PL  L,  t.  75 ;  Bentl.  and.  Trim.,  t.  276 
Areca  palm  [Eng.),  Arec  cultive  {Fr.). 

Hab. — Cochin-China,  Malay  Peninsula  and  Islands.  Cul 
tivated  throughout  tropical  India.    The  seed. 

Vernacular. — Sup^ri  {Hind.,  Beng.,  Guz.,  3far.),  Kamug" 
Pakku  {Tarn.),  Poka-vakka,  Yakk-d  {Tel.),  Adike  (C'an.),  Adak; 
{Mai). 

History,  Uses,  &C.— The  betel -nut,  in  Sanskrit  Guvak;> 
Puga,  and  Kramuka,  is  a  masticatory  of  great  antiquity  in  tli' 
East.  In  the  Panchadandachattrajvabandha,  Devadainani,  "  sli 
who  compels  the  gods,"  goes  to  the  court  of  king  Vikramaditv 
to  play  with  him,  dressed  in  a  sky-blue  robe,  having  m  h* 
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iid  aud  in  her  moiith  a  betel-iuit  wrapped  in  a  leaf  of  the 
!pa,  one  of  the  trees  of  Indra's  paradise,  a  fabulous  tree, 
lilting  all  desires.    The  betel-nut  is  sj^raboKcal  of  festivity, 
d  is  a  phallic  emblem.    Yincenzo  Maria  da  Santa  Caterina 
1  his  Viaggio  alle  Indie  Orientale  says: — "The  Hindus  adorn 
Ar  idols  with  the  nuts ;  if  a  woman  wears  them  in  her  hair  or 
n  her  neck  it  is  a  sign  that  she  is  public.*'    The  nuts  are  dis- 
ibuted  along  with  sugar  cakes  at  marriages  (see  cocoa-nut)  ; 
lien  wrapped  in  the  leaves  of  the  Piper  Betle  or  'pan,  along 
I  h  lime  and  spices,  they  form  the  hira  or  vira,  which  is  so 
inch  used  by  the  natives  of  all  parts  of  India,  and  is  commonly 
^sented  by  one  to  another  in  token  of  civility  or  affection, 
hey  are  also  given  in  confirmation  of  a  pledge,  promise,  or 
etrothal,  and  among  the  Rajpoots  are  sometimes  exchanged  as  a 
liallenge:  thus  the  expression  hira  uthdna  signifies  "to  take  up 
e  gauntlet,"  or  take  upon  oneself  any  enterprise  ;  hira  dalna, 
0  propose  a  premium,''  for  the  performance  of  a  task:  the 
brase  originated  in  a  custom  that  prevailed  of  throwing  a  hira 
to  the  midst  of  an  assembly,  in  token  of  an  invitation  to  un- 
rtake  some  difficult  affair ;  for  instance,  in  the  first  story  of 
le  "  Vetalapanchavinshati,"  the  king,  when  he  sends  the 
irtesan  to  seduce  the  penitent  who  was  suspended  from  a  tree 
ourishing  himself  with  smoke,  gives  her  a  hira.    Bira  dena 
aifies  "to  divsmiss  "  either  in  a  courteous  sense  or  otherwise. 
hira  is  sometimes  the  cover  of  a  bribe,  and  a  hira  of  seven 
ves  {sat  -pan  ha  hira)  is  sent  by  the  father  of  the  bride  to  the 
I  idegroom  as  a  sign  of  betrothal.    At  marriages  the  bride  or 
l  idegroom  places  a  viri  or  cigarette- shaped  vira  between  the 
th,  for  the  other  party  to  partake  of  by  biting  off  the  pro- 
ting  half;  one  of  the  tricks  played  on  such  occasions  is  to 
iceal  a  small  piece  of  stick  in  this  viri,  m  that  the  bitmg  it 
two  is  not  an  easy  matter.    The  nut  is  also  a  constant  offer- 
1,'  to  the  gods  at  Hindoo  temples,  and  on  grand  occasions  the 

•  d  is  covered  with  gold  or  silver  leaf. 

The  betel-nut  is  mentioned  in  Chinese  works  written  before 

•  Christian  era  under  the  name  of  Pin-lang,  by  some  sup- 
ped to  be  a  corruption  of  the  Malay  name  Pinang ;  but 
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Bretschneider  states  {Chinese  Recorder,  1871),  on  the  authoiiu 
of  the  Nang  Fang  Tsao  mu  cJmng,  a  work  written  in  the  4tli 
century,  that  the  word  is  derived  from  Pin  "  a  guest,"  ii 
allusion  to  the  custom  of  presenting  the  nuts  to  guests  which  hau 
been  introduced  into  China  from  India, 

Early  Arabian  writers  mention  the  Fdfal  as  the  fruit  of 
certain  palm,  not  of  Arabia,  bard  as  though  it  were  wood 
Their  physicians  describe  it  as  good  for  bot  and  gross  huraor^ 
prepared  as  a  liniment ;  and  for  inflammation  of  the  eyes  as  ;. 
collyrium;  and  of  great  efiicacy  for  drying  up  the  semina 
fluid,  and  as  a  digestive.    Fufal  is  a  corruption  of  the  Persiai 
Pupal,  a   word   probably   cognate  with  the  Sanskrit  Kuvar; 
"  astringent, but  said  by  some  to  be  derived  from  the  Hind! 
Kubar  (f^^)  ''humpbacked." 

Thougb  the  betel-nut  must  bave  been  known  to  the  Greek  ^ 
wbo  visited  India,  it  does  not  appear  to  bave  been  noticed  b} 
any  of  tbeir  historians  or  medical  writers  ;  Desfontaines,  how- 
ever, suggests  tbat  it  may  bave  been  the  Hestiatoru  o; 
Protomedia  of  Pliny  (24,  102),  so  called  from  its  promotion  o: 
gaiety  and  good  fellowsbip  at  carousals. 

Hindu  medical  writers  describe  the  unripe  nuts  aslaxativ( 
and  carminative,  the  f resb  nuts  as  intoxicating  and  productiA  ■ 
of  giddiness  ;  wben  dried,  they  are  said  to  sweeten  the  breatli 
strengthen  tbe  gums,  remove  bad  tastes  from  the  mouth,  am 
produce  a  stimulant  or  exbilarant  effect  on  the  system.  Theii 
use  is  recommended  in  urinary  disorders  and  as  an  aphrodisiac 
for  the  latter  purpose  a  confection  is  made  by  boiling  the  nu1 
in  milk  and  adding   a  number  of  aromatic   and  stimulaii 
substances  ;  sometimes  Datura  seeds  and  the  leaves  of  Cavnah 
indica  are  added  to  this  confection,  wben  it  is  called  Kamesvar 
modaka.    Unripe  betel-nuts  wbich  bave  been  boiled  are  kuowi 
as  red  betel,  or  cliihn't  siqoar'i,  and  an  extract  which  is  obtains ' 
from  the  water  in  whicb  they  have  been  boiled  is  often  givei 
to  women  along  with  powdered  red  betel  and  other  spices  aft^i^^ 
confinement  as   a  gentle  stimulant.    In  Western  India  thi- 
preparation  is  known  as  swp&ri  die  pMl.    The  fact  that  the  u?' 
of  fresh  betel-nuts  gives  rise  to  a  sensation  of  strangling  an* 
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Idiness  is  well  known  in  the  East,  and  it  has  also  been 
served  that  the  nuts  of  certain  trees  in  most  betel  plauta- 
.us  retain  their  poisonous  properties  when  dried.    These  trees 
unotbe  distingaiished from  the  others,  so  that  not  unfrequently 
cidents  happen  from  their  nuts  becoming  mixed  with  the 
uluce   of   the   plantation   before   their  presence  has  been 
lected.    The  poisonous  properties  are  destroyed  by  heat,  and 
sequently  many  people  only  use  the  cooked  or  red  betel- 
its  of  commerce  to  avoid  the  possibility  of  accident.  The 
ily  account  of  these  poisonous  nuts  in   European  works 
•pears  to  be  that  of  Kumphius,  which  agrees  in  every  respect 
h  the  particulars  related  by  betel  farmers  whom  we  have 
I'stioned  upon  this   subject;  it  is  as  follows: — "Plurimse 
iam   rccentes  sunt  nuces,   quae  qualitatem   hanc  habent, 
lod  manducantes  inebrient,  ac  vertiginosos  reddunt  uti  Taba- 
u  illos  aiiicit,  qui  ipsi  not  sunt  adsueti;  idem  quoque,  praes- 
nt    vetustiores    PinangcB   nuces,     quae     novitianos  adeo 
tore  oppresses,  et  auxios  reddunt,  ut  strangulari  videantur. 
:ioe  proprie  Pinanga-mabok  seu  Pinanga  inebnana  vocatur, 
ijue  hae  plurimum  in  tertia,  seu  nigra  specie  inveniuntur, 
ufc  a  quibusdam  pro  diversa  habentur  specie)  atque  hae 
;uoscuntur,  si  recentes  transcissao  in  media  cavitate  rubentes 
1 .    Observavi  vero  neutiquam  diversam  hanc  esse  speciem, 
<l  varietatem  atque  "degenerationem  duarum  memoratarum 
rierura,  qua6  hinc  inde  in  arboribus  reperiuntur,  quamvis 
am  arbores  occurant,  quarum  cunctae  nuces  hanc  habent 
lignitatem,  ac  praesertim  tertiae  speciei."    Rumphius  adds 
it  when  these  nuts  have  been   eaten  by  mistake,  salt  or 
inejuice,  or  acid  pickles  are  the  best  remedies.    The  above 
•  ts  seem  to  indicate  the  return  of  a  few  plants  to  an  original 
'Id  form  now  extinct,  especially  as  the  fresh  nuts  of  the  best 
';8  produce  similar  effects  in  a  less  degree. 
In  Europe  betel-nuts  have  been  used  as  an  anthelmintic  for 
I  'e-worm  and  as  an  astringent,  and  in  veterinary  practice 
ir  reputation  as  a  vermifuge  is  well  established. 
Up  to  1 889  it  was  not  known  to  which  of  its  constituents 
I'c  arcca  nut  owed  its  extensive  use  in  the  East  as  a  masticatory 


526 


VATMM. 


Eorabelon  [Tharm  Journ.  [3],  xvi.,  838)  was  the  first  t<. 
announce  that  it  contained  a  liquid  volatile  alkal(ji(],  tL( 
properties  and  composition  of  which,  however,  he  did  nfii 
describe.  As  it  seemed  probable  that  the  physiological]', 
acti^^e  constituent  was  to  be  looked  for  in  this  alkaloid,  Hen 
Jahns  was  induced  to  investigate  the  subject  more  close] \ 
{Berichfe,  xxi.,  3404).  From  his  investigation  it  is  clear  tha- 
an  alkaloid  arecoline  is  the  most  active  constituent  of  the  nut. 
Its  physiological  action  has  been  studied  by  Dr.  Maum^  o: 
Gottingen  {Pharm.  Zeit.,  Feb.  9,  1889,  p.  97),  who  used  fo; 
this  purpose  the  hydrobromide  and  the  hydrochloride,  oi 
w^hich  subcutaneous  or  intravenous  injections  were  made,  oi 
sometimes  the  solution  was  applied  to  the  conjunctiva.  I 
was  found  that  full-grown  rabbits  died  within  a  few  minute- 
after  the  subcutaneous  injection  of  25  to  50  milligrams,  bu 
recovered  after  10  milligrams.  Cats  succumbed  after  th' 
administration  similarly  of  10  to  20  milligrams,  only  thecouri- 
of  the  poisoning  was  somewhat  more  prolonged.  Dogs,  evei 
small  animals  of  5  to  6  kilograms  body-weight,  althougi 
strongly  poisoned  by  the  subcutaneous  injection  of  50  to  'o- 
milligrams,  were  not  always  killed. 

The  symptoms  of  poisoning  which  were  observed  corre- 
sponded in  many  respects  with  those  seen  by  Schmiedeberg 
his  investigation  of  muscarine,  and  further,  when  lethal  dose- 
•were  not  used,  they  could  be  neutraKzed  by  means  of  atropin' 
sulphate;  eventually,  however,  they  presented  characteristu 
differences.  The  most  dangerous  action  of  arecoline  consist- 
in  the  slowing  of  the  heart's  action  by  small  doses,  or  even  il^ 
stoppage,  just  as  takes  place  with  muscarine ;  but  the  latto^ 
■works  in  smaller  doses,  and  it  is  only  after  somewhat  largei 
doses  of  arecoline  that  the  ventricle  of  the  frog  stoj>s  in  diastoh 
or  is  so  influenced  that  it  is  not  emptied,  and  only  after  lou- 
intervals  makes  a  weak  undulatory  muscular  contraction 
Subsequent  injection  of  atropine  removes  this  action  upon  tht 
heart.  Simultaneously  with  the  heart's  action  the  respiratio; 
is  also  affected.  Small  doses  cause  a  considerable  increase  n 
the  number  of  inspirations  ;  larger  doses  cause  a  slower  actioi 
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h  intensified  expiration  ;  and  very  large  doses  rapidly  stop 
breathing,  especially  in  cats.    After  introvenous  injection 

II,  lethal  dose  the  respiration  usually  ceases  before  the  action 

the  heart. 

The  subcutaneous  injection  of  50  to  70  milligrams  of 
I'oline  salts  into  dogs  of  4  to  5  kilograms  body-weight, 
ides  strong  irritation  of  the  heart,   gives  rise  to  tetanic 

;nnps,  which  quickly  give  place  to  a  partial  paralysis. 

Vs  a  rule,  however,  the  animals  overcome  th.e  effects  of  such 
rs,  the  heart  resuming  its  action  completely  as  the  effects 
s  off,  but  it  becomes  again  affected  through  vomiting  and 
I  aid  evacuations  in  which  sometimes  also  worms  are  brought 
^  ay.  An  increased  peristaltic  action  of  the  bowels  is,  how- 
r,  provoked  in  rabbits,  dogs,  and  cats  by  much  smaller 

-OS, 

Intense  poisoning  of  dogs,  rabbits,  and  cats  with  arecoline 
ay  also  be  accompanied  with  so  strong  a  contraction  of  the 
ipils  of  both  eyes,  that  in  dogs  and  rabbits  they  do  not  show 

':^er  than  the  head  of  a  good-sized  pin,  whilst  in  cats  they 
reduced  to  a  mere  streak.    Instillation  of  arecoline  solution 

an  eye  gives  rise  also  to  a  strong  one-sided  narrowing  of  the 
ipil,  but  the  quantify  required  is  so  large  that  the  production 

myosis  in  one  eye  may  induce  a  flow  of  saliva  in  rabbits, 
id  affect  the  heart  and  resi^iration  in  cats.    For  this  reason 

'  action  of  arecoline  upon  the  human  iris  has  not  yet  been 

ted. 

It  is  in  accord  with  observations  made  during  the  experi- 
'  nts  on  animals  that  the  organism  may  become  gradually 
lerant  to  the  poison  of  areca  nut,  as  in  the  case  of  tobacco.  In 
'  opinion  of  Dr.  Maume,  the  physiological  experiments 
I'licate  that  the  nut  may  prove  a  valuable  article  of  the  Materia 
'I'dica,  since  there  can  be  no  doubt  that  arecoline  hydro- 
'mide  is  capable  of  being  utilized  therapeutically  on  account 
its  effect  on  the  peristaltic  action  of  the  bowels  and  also 
'Suitable  combination  as  a  cardiac  remedy.    Of  the  other 
^aloids  which  have  been  separated  from  areca  nut,  choline 
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is  a  natural  constituent  of  the  brain- substance,  and  amcaiu 
comes  near  to  tbe  trigonelline  of  focnug-reck.  {PJiarm.  J  own 
Feb.  23,  1889.) 

Description — The  betel- nut  has  the  shape  of  a  ver\ 
short,  rounded  cone,  scarcely  an  inch  in  height ;  it  is  dcpress( 
at  the  centre  of  the  base.  The  testa,  which  seems  to  be  pai 
tially  adherent  to  the  endocarp,  is  obscurely  defined,  aii 
inseparable  from  the  nucleus.  Its  surface  is  marked  wdth 
network  of  veins,  running  chiefly  from  the  hilum;  these  vein 
extend  into  the  white  albumen,  giving  the  seed  a  strong  reseii: 
blance  to  a  nutmeg.  The  small  conical  erabrj'-o  is  situated;, 
the  base.  The  ripe  nut  is  feebly  astringent.  Caustic  lye  tun; 
the  brown  portion  red. 

Chemical  composition, — The  nut  contains  about  15  per  ceir 
of  tannin  substance,  and  14  per  cent,  of  fat,  colouring  mattci 
&c.    {Pharmacographia.)    In  the  preparation  of   the  base- 
Herr  Jahns  adopted  two  methods,  which  gave  equally 
results.    According  to  one,  the  powdered  seeds  were  exhaus 
three  times  with  cold  water,  to  which  strong  sulphuric  acid 
been  added  in  the  proportion  of  two  grams  to  each  kilogram  o 
the  seeds ;  the  pressed  and  filtered  extracts  were  evaporated ' 
about  the  weight  of  the  raw  material  used,  and  after  cooliug  m 
again  filtering  precipitated  with  potassium-bismuth  iodide  an 
sulphuric  acid.    An  excess  of  the  precipitant  had  to  be  avoid 
since  it  exercises  a  solvent  action  on  the  separated  double  salt 
The  red  crystalline  precipitate  was  after  some  days  filtered  out 
washed  and  decomposed  b}^  boiling  with  barium  carbonate  an 
water ;  the  alkaloids  went  completely  into  solution,  whil 
bismuth  oxyiodide,  colouring  matter,  &c.,  remained  undis 
solved.    After  filtration  the  alkaloidal  solution  was  evapora 
to  a  small  volume,  treated  with  sufficient  caustic  baryta,  an 
shaken  repeatedly  with  ether,  which  removed  a  base  that  h 
been  named  "arocoline,"  on  account  of  its  oil-b'ke  characte 
The  residual  liquid,  which,  beside  alkaloidal  hydriodidcs,  con 
taiued  some  barium  iodide,  was  neutralized  with  sulphuric  acid 
and  the  alkaloids  were  set  free  by  treatment  successively  "Wi 
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ilvcr  siilpliate,  caustic  baryta  and  carbonic  acid.    The  solution 

!  the  pure  alkaloids  was  evaporated  to  dryness  and  the  residue 
t  xhauisted  with  cold  absolute  alcohol  (or  chloroform).  **Are- 

line"  remained  undissolved,  whilst  a  third  alkaloid,  together 
.  ith  colouring  matter,  &c.,  went  into   solution,  and  upon 

\  aporation  of  the  alcohol  remained  as  an  amorphous  mass. 
According  to  the  second  method,  the  powdered  areca  nuts 
>vez'e  exhausted  cold  with  milk  of  lime,  the  filtered  extracts 
ioutralized  with  sulphuric  acid  and  evaporated  to  a  syrujjy 

insistence.  By  dissolving  in  a  little  water  and  filtering,  the 
:\psum  and  separated  colouring  matter  were  removed;  the 

lution  was  then  again  concentrated,  made  alkaline,  and  the 

recoline  shaken  out  with  ether.  The  other  bases  were  then 
trecipitated  as  before  with  potassium-bismuth  iodide  and 
nlphuric  acid. 

The  yield  of  arecoline  amounted  to  0*07,  or  at  most  O'l  per 
i  nt.,  that  of  arecaine  to  0*1  per  cent.,  and  that  of  arecaidine  to 
1  per  cent. 

ArecoKne,  C^H^^NO'^,  was  withdrawn  from  the  ether  solu- 
on  obtained  as  described  by  shaking  it  with  acidulated  water, 
lie  neutralized  liquid  evaporated  to  a  small  volume,  and  after 
(Iding  sufficient  potash  solution  again  shaken  out  with  ether, 
lie  base  left  upon  evaporation  of  this  solution  was  neutralized 
ith  hydrobromic  acid,  and  the  dried  salt  perfectly  purified  by 
rpeated  recrystallization  from  absolute  alcohol.  From  this 
nrified  compound  the  free  base  and  other  salts  of  it  are 

epared. 

Arecoline  forms  a  colourless  oily  liquid  of  strongly  alkaline 
;iction,  which  is  soluble  in  all  proportions  in  water,  alcohol, 
'her,  and  chloroform.    It  is  volatile  and  can  be  distilled,  the 
iUng  point    being  209°C.     The  salts  are  easily  soluble, 
lae  of  them  deliq\iescent,  but  mostly  crystallizable.    It  gives 
ith  potassium-bismuth  iodide  a  pomegranate-red  precipitate, 
"fisisting  of  microscopic  crystals  (a  delicate  reaction),  and  with 
l^iosphomolybdic  acid  a  white  precipitate.  Potassium-mercury 
'lidc  throws  down  from  solutions  not  too  dilute  yellow  oily 
lops,  which  after  several  days  solidify  and  crystallizcj  solution 
II1.-67 
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of  iodine  throws  down  brown  drops,  and  picric  acid  a  resinous 
precipitate  that  afterwards  crystallizes  in  needles.   Gold  chloridi 
also  throws  down  oily  drops,  which,  however,  do  not  solidify. 
Platinic  chloride^  mercuric  chloride,  and  tannic  acid  give  no 
precipitates. 

Arecaine   (CH^^NO-'H^O),   purified  by  repeated  crystal- 
lizations from  60  per  cent,  alcohol,  forms  colourless  crystals, 
pennanent  in  the  air,  freely  soluble  in  water  and  in  dilut' 
alcohol,  less  soluble  in  stronger  and  nearly  insoluble  in  absolute, 
alcohol,  by  which  it  is  dehydrated.    It  is  also  insoluble  in  ether 
chloroform,  and  benzol.    The  aqueous  solution  is  neutral  ii 
reaction,  and  has  a  slightly  perceptible  weak  saline  taste.  A 
100®C.  arecaine  loses  its  water  of  crystallization,  melts  will 
frothing  at  213°C.,  and  carbonizes  when  more  stronglv  heated. 
In  a  solution  acidulated  with  sulphuric  acid  potassium-bisrautl 
iodide  produces  an  amorphous  red  precipitate  that  very  quickl\ 
becomes  crystalline.    Potassium- mercury  iodide   is  far  le>^ 
delicate;  it  does  not  precipitate  the  (neutral)  solution  of  tb 
free  alkaloid,  but  if  this  be  acidified  the  double  salt  separat-: 
in  yellow  needles,  or  at  first  as  an  oily  precipitate  that  quickl; 
crystallizes.    Potassium  iodide  also  fails  to  affect  a  neutr: 
solution,  but  upon  acid  being  added   dark-coloured  Deedlc 
separate.    Phosphomolybdic  acid,  as  well  as  tannic  acid,  give 
slight  tui'bidity;  picric  acid  gives  no  precipitate,  and  gol 
chloride  and  platinic  chloride  precipitate  crystalline  doub! 
salts  from  solutions  that  are  not  too  dilute. 

Arecaine  combines  with  acids  to  form  crystalline  salts,  bavin 
an  acid  reaction,  freely  soluble  in  water  and  less  soluble  y 
alcohol. 

Arecaidine,  C^H''NO'H'0,  isomeric  with  arecaine,  fom 
colourless,  permanent,  tabular  crystals,  and  is  easily  soluble 
water  and  dilute  alcohol,  but  almost  insoluble  in  absolvi 
alcohol,  ether,  chloroform,  and  benzol;  it  loses  its  water  of  cr} 
stallization  at  100°C.,  and  melts,  attended  with  frothing,  • 
222-223°C. ;  it  forms  crystalUzable  salts  and  is  precipitated  1' 
platinic   and  auric  chlorides,    Arecaine   and  arecaidine  i" 
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isily  separated  by  treatment  with  methyl-alcohol  and  hydro- 
loric  acid,  whereby  arecaidine  is  converted  into  its  methyl 
sler,  arecoline,  and  arecaine  into  the  hj'^drochloride. 

Herr  Jahns  {Berir.hte,  xxiv.,  2615)  describes  a  fourth  crys- 
alHne  alkaloid  in  areca  nuts,  to  which  he  gives  the  name 
hivacine,  from  gtiodka,  a  Sanskrit  name  for  the  areca  palm, 
luvacine  is  less  soluble  in  water  or  dilute  alcohol  than  the 

lier  alkaloids,  crystallizes  in  small  shining  crystals  that 
arken  at  265®C.  and  melt  at  271-272°  with  decomposition, 
'he  crystals  contain  no  water  of  crystallization,  and  upon 
iialysis  yield  results  corresponding  to  the  formula  C^H^NO*. 
)f  the  salts,  the  hydrochloride,  sulphate,  nitrate,  platino- 
Uoride  {C«H9]SrO^-HCl)''PtCl*+4H^O,    and   auro- chloride, 

K^NC^'HCl'AuCP,   have    been   prepared    and  crystallize 

U.  It  therefore  appears  that  a  series  of  bases  occur  in  the 
roca  nut,  which,  with  the  exception  of  choline,  stand  in  near 

lation  to  each  other — 

ChoHne  C^'H'^NO''       Arecaine  C^H^'NO^+H'''0 
Guvacine  C^H^NO'       Arecaidine  C^H^'NO'+H'^O 
Arecoline  C^H^^NO' 

Lobably  other  members  of  the  series  m'dy  be  found  by  exa- 
liuation  of  a  larger  quantity  of  material.  {Pharm.  Ztg.,  1891, 
16;  Pharm.  Journ.y  Oct.  3,  1891.) 

Toxicology, — Cases  of  poisoning  from  eating  fresh  betel-nuts 
1  the  poisonous  nuts  by  mistake,  not  unfrequently  occur,  but 
e  have  not  heard  of  any  fatal  termination  after  such  acci- 
'  Qts.  The  remedies  used  are  acid  pickles  and  copious  draughts 
1  cold  water.  The  sufferers  complain  of  great  oppression  in 
chest,  with  a  sense  of  faintness  and  suffocation,  sometimes 

Lowed  by  vomiting.  According  to  Maume,  arecoline  separates 
ualtered  with  the  secretions  and  excretions,  from  which  it 

'1  be  recovered.    In  the  absence  of  a  characteristic  colour 

iction,  arecoline  separated  from  urine  can  only  be  identified 
iifimically  by  its  behaviour  with  potassium-bismuth  iodide, 
"fl  physiologically  by  its  action  upon  the  heart  of  a  curarized 
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Commerce. — Some  idea  of  the  consumption  of  betel-nut  in 
India  may  be  formed  from  the  faet,  that  in  addition  to  her 
own  produce  India  imports  about  30,500,000  pounds  of  the 
nut,  value  about  34  lakhs  of  rupees,  from  Ceylon,  the  Straits 
Settlements,  and  Sumatra.  The  exports  are  under  500,000  lbs. 
which  go  to  Eastern  countries  frequented  by  Indians,  such  as 
Zanzibar,  Mauritius,  Aden,  China,  &c.  Bombay  is  the  chief 
centre  of  the  export  trade. 

The  coasting  trade  statistics  show  a  total  of  about  44,000,000 
lbs.,  value  about  55^  lakhs  of  rupees,  passing  from  port  to 
port.  Bengal,  Madras,  and  Groa  are  the  chief  producing 
provinces.  The  exports  by  land  beyond  the  frontier  are  very 
trifling,  about  1,000,000  lbs.  going  to  Nepal  and  Bhutan. 

The  varieties  of  the  nut  met  with  in  trade  are  numerous ; 
they  may  be  classed  as  natural  and  artificial :  the  first  class 
includes  the  different  varieties  of  ripe  betel-nut  produced  by 
cultivation  which  have  not  undergone  any  preparation  ;  the 
second  class,  all  nuts,  ripe  or  unripe,  which  have  been  treated 
by  boiling  or  other  processes  before  being  offered  for  sale. 

CALAMUS  DRACO,  Willd. 
Fig. — Blume  in  Rumphia,  ii.,  tt.  131-132. 
Hab. — Indian  Ai^chipelago.    The  resin  (Dragon's  blood). 

Vernacular, — It  is  known  by  the  same  names  as  the  gum  of 
Dracfena  Oinnabari  (p.  504), 

History,  Uses,  &C.— The  original  Dragon's  blood  of 
commerce  was  not  derived  from  this  plant.  The  older  writers 
upon  Eastern  commerce  speak  of  Dragon's  blood  as  an  export  to 
the  East  from  Arabia  and  Socotra.  Ibn  Batuta,  who  ^-isited 
Java  and  Sumatra  between  1325  and  1349,  makes  no  mention 
of  this  substance  among  the  products  of  those  islands.  Barbosa, 
writing  in  1514,  speaks  of  Dragon's  blood  as  a  product  of 
Socotra,  but  makes  no  mention  of  it  amongst  drugs  found  in 
Malacca,  Java,  Sumatra,  or  Borneo.  ( Pharmacographia.)  Rum- 
phius  is  the  first  who  describes  the  mode  of  preparation  followed 
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Palembaiicr  to  procure  this  drug.  It  appears  that  the  resin 
iides  in  abundauce  from  the  fruit,  and,  being-  very  brittle,  is 
>ily  detached  by  shaking  and  friction ;  finally  it  is  exposed  to 
heat  suflBcient  to  make  it  form  a  uniform  mass.  An  inferior 
ulity  issaidto  be  extracted  from  the  crushed  fruit  by  boiling. 
This  drug  is  not  mentioned  by  Indian  writers  on  Materia 

dica,  but  it  is  now  frequently  supplied  by  native  druggists, 
A  their  customers  probably  do  not  distinguish  it  from  the 

luiue  article. 

Description. — Lump  Dragon's  blood  only  is  imported 
>  Bombay  from  the  East :  it  occurs  in   large   blocks  of 
gular   form ;   it  differs  from  Socotra  Dragon's  blood  in 
ataining  remains  of  the  fruit  and   numerous   scales.  Its 
icture  is  somewhat  porous,  but  in  good  samples  the  colour  is 
vly  as  brilliant  as  that  of  the  drops  from  Socotra. 
Uiemical  composition. — A  very  complete  investigation  of  the 
iperties  of  the  various  kinds  of  Dragon's  blood  has  been 
le  by  Messrs.    Dobbie  and  Henderson.  [Pharm.  Journ., 
,.  10th,  1883.)    They  say:    "Our  results  may  be  summed 
as  follows: — There   are   at    least  four   distinct  kinds 
red  resin  presently  sold   as  Dragon's  blood,  or  labelled 
collections   under  that  name.    One  variety  is  brick-red 
colour,   melts   at?*  about    80°0.,   gives   off  red-coloured 
idy  irritating  fumes  when  decomposed  by  heat,  dissolves 
lily  with  an  orange-red  colour  in  alcohol,  ether,  chloro- 
in,  carbon   bisulphide   and  benzene,  is  insoluble  or  only 
j^htly  soluble  in  cold  caustic  soda,  ammonia,  lime  water  and 
liura  carbonate,  and  dissolves  with  difficulty  when  boiled  in 
se  reagents.    Its  alcoholic  solution  has  an  acid  reaction  and 
■s  a  brown-red  coloured  precipitate  when  mixed  with  a 
ition  of  lead  acetate.    Its  composition  may  be  represented 
'he  formula  C'^H'^O'''.    This  is  undoubtedly  the  resin  of 
'imua  Draco,  some  of  the  specimens  which  were  examined 
iug  their  origin  well  authenticated. 

'  A  second  variety  is  of  a  beautiful  carmine-red  colour,  melts 
■ut  100°  C.,  gives  off  non-irritating  fumes  when  decomposed 
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by  heat,  dissolves  freely  with  a  pink  colour  in  alcohol,  etln  i 
and  chloroform,  but  is  insoluble  in  carbon  bisulphide  ai 
benzene,  dissolves  readily  in  cold  caustic  soda,  ainmouia  m 
sodium  carbonate,  and  much  more  readily  than  the  foregoii 
in  lime  water.    Its  alcohoKc  solution  has  an  acid  reaction  a: 
gives  a  lilac -coloured  precipitate  with  lead  acetate.    Its  coi 
position  may  be  represented  by  the  formula  C'H'^O*.  T 
source  of  this  rosin  is  quite  uncertain.    We  have  no  means 
determining  whether  it  is  identical  with  any  hitherto  descnli 
variety  of  red  resin.    The  specimens  examined  are  marked 
having  come  from  the  Dutch  East  Indies,  but  beyond  this  \ 
know  nothing  of  their  origin. 

"  A  third  variety  is  of  a  vermilion  colour,  melts  about  80°C 
gives  off  aromatic  irritating  fumes  when  decomposed  by  tea 
dissolves  with  a  blood-red  colour  in  alcohol  and  ether,  but  * 
insoluble  in  chloroform,  carbon  bisulphide  and  benzene,  di 
solves  readily  in  cold  caustic  soda,  ammonia,  lime  water  an 
sodium  carbonate.    Its  alcoholic  solution  has  an  acid  reactio 
and  gives  with  lead  acetate  a  mauve- coloured  precipitate.  I 
composition  may  be  represented  by  the  formula  C'^H^O 
This  is  the  resin  from  a  species  of  Dmccena-    One  of  the  spec 
mens  examined  is  from  Draccena  Cinnahari,  Socotra,  and 
it  was  gathered  by  Professor  Balfour  there  can  be  no  dou 
as  to  its  origin.    Another  specimen  is  from  Draccena  Bi'M 
and  its  origin  is  also  well  authenticated.    The  other  specimen 
examined  are  marked  some  of  them  Calamus,  but  there  can  b 
little  doubt  that  this  is  a  mistake,  and  that  all  the  resiil 
having  the  properties  just  enumerated  are  derived  from  specifl 
of  Draccena.    It  seems  certain  thou  that  the  resin  derived  froi 
Draccena  is  totally  different  in  property  from  that  derived  itoi 
Calamus. 

"The  fourth  variety  is  a  mixture,  in  varying  proportioni 
of  a  reddish-brown  coloured  resin,  freelj'^  soluble  in  carbfl 
bisulphide,  and  a  light  brick -red  coloured  resin,  nearly  insolubl 
in  carbon  bisulphide.  The  two  portions  also  differ  consj 
derably  as  regards  their  solubility  in  ether,  benzene,  and  othd 
reagents,  the  dark  portion  being  in  all  cases  the  loss  soluble  ^ 
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c  two-    Since,  however,  it  dissolves  to  a  slight  extent  in  all 
•ents,  we  found  it  impossible  to  effect  a  complete  separation 
the  two  portions.    The  portion  freely  soluble  in  carbon 
Iilphide  is  probably  identical  with  the  resins  of  our  first  class, 
iile  the  other  portion  seems  to  be  a  distinct  resin. 

'*'Much  discussion   has  taken    place   with   regard  to  the 
sence  of  a  volatile  acid  in  Dragon's  blood.    It  seems  certain 
at  none  of  the  varieties  of  this  resin  contain  benzoic  acid ;  at 
I.  events  we  failed  to  obtain  an  extract  from  any  of  them  with 
Ttrolcum  ether,  in  which  benzoic  acid  is  freely  soluble.  We 
ted  for  cinnamic  acid  by  sublimation,  and  found  it  present 
1  the  resins  of  the  first  and  third  classes,  but  not  in  those  of 
e  second  and  fourth  classes.    To  ascertain  the  delicacy  of 
's  method  we  made  a  preKminary  experiment  with  artificial 
xtures  containing  1  per  cent,  of  cinnamic  acid,  and  found 
at  tlie  acid  could  be  separated  out  by  sublimation  from  very 
aall  quantities  of  such  a  mixture.    Probably  the  error  as  to 
e  presence  of  benzoic  acid  arose  through  confounding  it  with 
nnamic  acid,  or  possibly  from  working   with  a  resin  in 
ich  benzoic  acid  had  been  formed  by  partial  oxidation." 


PANDANACEiE. 

IPANDANUS  ODORATISSIMUS.  Linn,  f, 

]Fig. —JRoxb.  Cor.  PI.  i.,  tt.  94—96.  Screw  Pine,  Kaldera 
sh  [Eng.],  Pandan  odoiiferanto  [Fr.), 

1  Hab. — India,  Persia,  Arabia.  The  8tem8^  male  inflorescence 
d  seeds. 

^Vernacular. — Kcora  [Hind.),  Keya  {Beng.),  Kevada  (Mar.), 
evado  (Guz.),  Tc^zhan-chedi  (Tarn.),  Mogali-chettu,  Gajangi 
^el.),  Tazha,  Kaita  {MaL),  Tale-mara,  Kyndage-gida  (Can.). 

1  History,  Uses,  &C.— The  Ketaka  or  DhuH-pushpika 
dust  flower,"  whose  golden  spikes  of  flowers  are  said  to  atone 
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for  all  its  defects,  is  a  great  favourite  with  VishTiu  and  Krishna 
and  its  flower-leaves  are  much  woru  by  women  in  their  haii 
The  poets  also  celebrate  its  perfume.    In  the  play  of  Malaf 
and  Madhava,  the  latter  says: —  !j 
The  slowly  rising  breezes  spread  around  jj 
The  grateful  fragrance  of  the  Ketaka.  I 

A  strophe  quoted  by  Bohtlingk  {Indische  Spr'uc/ip,  i.,  20831 
says  : — The  drunken  bee  mistakes  the  golden  flowers  of  thl 
Xetaka  for  a  lotus,  and  blinded  by  desire  rushes  into  the  flowJ 
and  leaves  his  wings  behind  him.  In  the  Gita  Govinda,  thl 
bracts  are  likened  to  a  lance  fit  to  pierce  the  hearts  of  lovej 
and  the  opening  buds  of  the  Jasmine  are  supposed  to  be  itJ 
pregnated  by  its  pollen.  H 

The  defects  of  this  plant  are  desci'ibed  as  its  craokednesJI 
abundance  of  thorns  (suchi-pushpa),  and  the  desert  places  whicB 
it  selects  for  a  habitation.  Tiie  Ketaka  is  obnoxious  to  ShM 
and  the  following  stoiy  is  told  to  account  for  his  hatred  of  til 
tree  :  Gambling  with  Parvati  he  is  said  to  have  lost  everjB 
thing  he  possessed,  even  to  down  the  clothes  upon  his  back.  Il 
a  fit  of  repentance  he  wandered  away  and  was  lost  to  hfl 
friends,  who  afterwards  discovered  that  he  had  retired  into  11 
forest  of  Ketaka  trees  and  had  become  an  ascetic.  ParvaoB 
having  assumed  the  form  of  a  Bkil  damsel  with  Ketaka  in  hw 
hair,  followed  him  into  the  forest,  and  having  succeeded  iH 
making  him  break  his  vow  afterwards  upbraided  him  for  inooifl 
stancy  ;  whereupon  he  cursed  the  Ketaka  and  any  one 
should  oifer  its  flowers  at  his  shrine.  This  episode  is  the  su 
ject  of  a  well-known  Marathi  laoni : —  |w 

Siva  sathi  jhali  bliilina  tm 
Jaga  mohini  Girja  jhali  iidasa.  iM 

Unhappy  Girje,  erst  the  world's  ador'd  Ijl 
A  gipsy  maid  now,  seeks  for  Shiv  lier  lord.  H' 

Accoi'ding  to  the  Nighantds,  the  plant  has  bitter,  s\<"eeB 
light,  and  pungent  properties,  and  removes  phlegmatic  humorB 

In  Persia  it  is  called  Kadi,  Gulkiri,  and  Gul-i-kabadi ;  toB 
Arabs  call  it  Kadi  and  Kadar.    Razi  recommends  it  in  leproM 
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d  small-pox  ;  it  is  considered  by  Mahoinetan  phj'-siciaiis  to  be 
lirdiacal,  cephalic,  and  aphrodisiacal.  They  prepare  a  skarab 
}  boiling  the  pounded  stems  in  water,  also  a  distilled  water 
Dm  the  flowering  tops  and  a  perfumed  oil.  Mir  Muhammad 
iusain  states  that  the  Hindus  believe  that  if  these  prepara- 
ms  are  used  when  small-pox  is  prevalent,  the  disease  will  be 
serted,  or  be  of  so  mild  a  form  as  to  be  free  from  danger, 
ae  ashes  of  the  wood  are  said  to  promote  the  healing  of 
unds,  and  the  seeds  to  strengthen  the  heart  and  liver. 

In  India  the  perfumed  oil  is  prepared  by  placing  the  floral 
acts  in  sesamum  oil  and  exposing  it  to  the  sun  for  forty  days ; 
ish  bracts  are  supplied  and  the  old  ones  removed  several 
laes  during  this  period.  This  oil  is  much  valued  as  a  perfume, 
d  is  used  as  a  remedy  for  earache  and  suppuration  of  the 
atus.  The  distilled  water  may  be  simple  or  compound ; 
the  latter  case  the  bracts  are  distilled  with  rose-water  or 
adalwood  chips ;  it  is  used  as  a  perfume  and  to  flavour 
erbets. 

[^he  leaves  of  several  species  of  Pandanus  are  used  for 
Mng  mats  and  to  polish  lacquer-ware^  and  the  fruit  has  been 
«n  in  famine  times.  The  edible  species  (P.  eduUs,  Thonars), 
imon  in  Madagascar  and  the  islands  of  the  South  Pacific, 
)s  not  occur  in  India.  The  aerial  roots  of  the  different 
icies  are  much  used  to  make  coarse  brushes  in  the  East, 
jortion  of  the  desired  length  being  cut  and  the  end  beaten 
the  fi.bres  separate. 

[Description. — The  male  inflorescence  is  a  large,  ter- 
lal,  pendulous,  compound,  leafy  panicle,  the  leaves  of  which 
yellowish-white,  linear-oblong,  pointed  and  concave,  the 
rgius  being  armed  with  very  fine  sharp  spines ;  in  the  axil 
>each  there   is  a  single  thyrse,  composed  of  simple,  small 
Bmes  of  long,  pointed,  depending  anthers,  which  are  not 
le,  but  raised  from  the  rachis  of  these  partial  racemes  by 
lering  filaments.    The  fruit  is  compound,  oval,  from  six  to  eight 
»he8  in  diatruitcr,  and  from  six  to  ten  long,  weighing  h'om 
kr  to  eight  pounds,  rough,  of  a  rich  orange  colour,  composed 
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of  numerous,  wedge-shaped,  angular  drupes;  when  ripe  thoiii 
large  or  exterior  ends  are  detached  from  one  another,  audi 
covered  with  a  firm,  orange-coloured  skin;  apices  flat,  consists 
ing  of  as  many  angular,  somewhat  convex  tubercles  as  theici 
are  cells  in  the  drupe,  each  crowned  with  the  withered  stigma  i 
internally  the  exterior  half  of  these  drupes  next  the  apex  con-) 
sists  of  dry  spongy  cavities,  their  lower  part,  next  the  core  oi 
common  receptacle,  is  yellow,  consisting  of  a  rich-looking,  yeli  , 
•low  pulp,  intermixed  with  strong  fibres ;  here  the  nut  is  lodgedi ; 
Nut  of  each  drupe  compound,  turbinate,  exceedingly  hardi-i 
angular,  containing  as  many  cells  as  there  are  divisions  in  thj  j 
apex  of  the  drupe ;  each  cell  is  perforated  above  and  beloA\i  * 
Seeds  single,  oblong,  smooth,  adhering  lengthwise  to  a  smai  j 
f aside  of  strong  white  fibres,  which  pass  through  the  perforoli? 
tions  of  the  cell.  (Ruxburgh.)  r 
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Typha  angUStifolia,  Linn.,  Bug.  Bot.  1456.  Vern.-:}, 
Eamabana.  The  soft  woolly  inflorescence  of  the  mat'l 
spadix  is  applied  like  cotton  to  wounds  and  ulcers.  Tl|  | 
plant  is  abundant  on  the  banks  of  the  Indus,  where  it  6 
called  "Ptm."  From  the  pollen  is  made  the  Bur  or  Bdrat|| 
much  eaten  by  the  natives  of  Sind.  The  Sanskrit  name  J 
Eraka.  | 

Description. — Perennial,  culms  straight,  6  to  10  i<^^ 
high,  round,  smooth,  jointed  at  the  insertion  of  the  leavci  | 
leaves  long,  ensiform,  obtuse,  flat  on  the  inside,  as  long  % 
nearly  as  long  as  the  stem,  about  3  to  4  inches  broad;  slicaj^ 
smooth,  embracing  the  culms;  male  catkin  2  to  3  inches  abo^! 
the  female,  cylindric,  8  to  10  inches  long,  densely  covered  vijS* 
stamens,  and  numerous  3  to  4  cleft  fine  filaments,  each  wi)"<f 
2  to  3  anthers;  anthers  linear;  female  catkin  8  to  10  inclj v ' 
lonsr;  clume  with  fine  filaments. 
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ACORUS  CALAMUS,  TAnn, 

Pig. — Bentl.  and  Trim.,  t.  279;  Rheede,  Sort.  Mai.  xi., 
>.    Sweet-Flag  [Eng.),  Acore  vrai  {Fr.). 

^ab. — Central  Asia.    Cultivated  throughout  India.  The 
'ome. 

'eniacular. — Bach,   Grora-bach  {Hind.,   Beng.),,  Yekhand,  ' 
a-bach  (Guz.),  Vekhand,  Bal-vekhand  (Mar.),  Yashambu 
ii,),  Yasa  [Tel.),  Yashanpa  (Mai.),  Yaje  (Can.). 

riistory,  Uses,  &C. — This  plant  bears  the  Sanskrit 
ICS  of  Yacha  "talking,"  Shadgrantha  "six-knotted/^  Ugra- 
dha  "strong  smelling,"  Jatila  "having  entangled  hair/'  &&., 
is  described  in  the  Nighantas  as  hot,pungent,bitter,  stomachic 
emetic;  useful  for  clearing  the  voice  by  removing  phlegm, 
in  colic.    As  an  emetic  it  is  administered  in  dcses  of  about 
rains  with  half  a  ser  of  tepid  salt  water;  in  dyspepsia  it  is 
1  in  combination  with  asaf  oetida,  long  pepper,  black  pepper, 
er,  chebulic  rayrobalans,,  sonchal  salt,  and   the  tubers 
h-onitim  heterojohyllum,  of  all  equal  parts,  in  doses  of  half  a 
Urn.    As  a  stimulant  or  nervine  it  is  used  in  combination 
ii  other  remedies  in  low  fevers,  epilepsy,  and  insanity.  The 
ijrs  of  the  Phannacogrcqohia  remark — "The  descriptions  of 
'ran,  a  plant  of  Colchis,  Galatia,  Pontus,  and  Crete,  given  by 
•orides  and  Pliny,,   certainly  refer  to  this  drug."  The 
oian  physicians  also   agree  in  identifjdng  it  with  the 
'i-on  of  the  Grreeks,  a  name  probably  derived  from  the 
>ian  Agar.    Ibu  Sina  describes  the  drug  under  the  name 
A'aj,  and  quotes  Galen  with  regard  to  its  properties,  and  all 
Arabian  and  Persian  physicians  reproduce  what  Dioscorides 
written  concerning  aKopov,  That  this  plant  is  not  the  Calamus 
nitidis  of  the  ancients  appears  to  be  evident,  as  Pliny 
ibes  both  Acoron  and  Calamus  aromaticiis.    The  Arabians 
'  do  not  identify  the  plant  wich  Calamus  aromaticus,  but 
ibe  the  latter  under   the  name  of  Kasab-ed-darira  and 
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identify  it  Avitli  Smrtia  Chirata.    ITaju  Zein  states  that  in  lii.s| 
time  (1368)  Kasab-ed-darira  came  from  Calicut,  where  it  wasi  ■ 
called  by  the  natives  Bdringa;  if  this  statement  is  correct,  th(jj» 
drug  used  by  him  must  have  been  either  Premna  herhacea  0I^^ 
Cleroclendron   serratum,  the  Bharinga  of  the  Hindus.    Roy  Id 
supposes  Calamus  aromaticus  to  have  been  an  Andropogonjt| 
Mahometan  writers  describe  it  as  deobstraent  and  dcpurati\ejfi 
useful  for  the  expulsion  of  the  phlegmatic  humours,  which  thoJi'' 
suppose  to  be  the  cause  of  paralysis,  dropsy,  and  many  othejij 
diseases;  they  recommend  it  to  be  given  to  children  to  bit^t\ 
when  teething,  and  prescribe  it  internally  in  calculoiis  affetjt 
tions.    It  has  also  a  reputation  as  a  diuretic,  emraenagoguej 
and  aphrodisiac,  and  is  applied  in  the  form  of  poultice 
paralysed  limbs  and  rheumatic  swellings.    A  pessary  coiBpose(|i 
of   Acorus,    saffron,  and    mare's  milk  is  used  to  promot  \ 
delivery ;   a  hip  bath  of  the  decoction  is   also  said  to  b 
efficient  for  this  purpose.    Dr.  Ondaatji,  Colonial  Surgeon  o  i 
Ceylon,  has  brought  to  notice  the  use  of  sweet-flag  as  a 
anthelmintic  in  that  island.    He  says:  "  An  infusion  of  tb 
rhizome   given  to  young  children  acts  effectually,  as  I  hav 
seen  many  such  cases  treated  among  the  natives."    Dr.  Evei 
at  the  Seoni  Main  Dispensary  has  found  the  drug  very  effecl 
in  dysentery.    He  uses  the  following  decoction: — Bruised  r] 
zome  2  ozs..  Coriander  1  dr..  Black  pepper  ^  dr.,  Water  o; 
pint.    Boil  down  to  12  ounces,  and  let  cool.    Dose  for  an  adi 
1  ounce  three  times  a  day  ;  for  a  child  1  to  3  drachms,  sweeten( 
with  sugar,  two  or  three  times  ada3^    He  also  remarks : — "Ti 
decoction  is  not  only  useful  in  dysentery  and  diarrhoea,  but 
in  the  bronchitic  affections  of  children."    I  have  often  taki 
it  myself  when  suffering  from  a  bad  cold  in  the  chest.  (/' 
Med.  Gazette,  Feb.  1875.) 

The  evidence  collected  by  Dr.  Watt  for  Bid.  Econ.  Prod. 
India  testifies  to  the  value  of  Acorus  as  an  aromatic  bitter  a: 
stimulant,  especially  useful  in  allaying  distressing  cough. 

Description. — The  root-stock  occurs  in  somewhat 
tuous,  sub-cylindrical  or  flattened  pieces,  of  variable  length; 
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upper  surface  of  these  is  attached  the  lower  portion  of 
leaves  which  have  been  cut  off  ;  on  the  under  surface  may  be 
11  a  zigzag  line  of  little  elevated  dot-like  rings,  the  scars  of 
its.    The  root-stock  is  usually  rough  and  shrunken,  varying 
.  olour  from  dark -brown  to  orange-brown,  breaking  easily 
I  ti  a  short  corky  fracture,  and  exhibiting  a  whitish  spongy 
i  erior.     The  odour  is  aromatic  and  agreeable ;  the  taste 
j  terish  and  pungent.    The  Persian  variety  of  Acorus  is 
|!-ker  in  colour  when  fractured  and  has  a  more  powerful 
1  3ur,  the  leaves  have  been  entirely  removed,  instead  of  being 
i  I  :  off  short. 

y  Microscopic  structure. — A  section  of  the  rhizome  is  like  an 
;  on  network  composed  of  rows  of  nearly  round  cells  and  open 
j  ices  (water  passages) ;  most  of  the  cells  contain  small  starch 
.  I  mules,  but  some  of  them  essential  oil ;  at  the  junction  of  the 
:  j  'tical  and  central  portions  of  the  rhizome  is  a  very  distinct 
[ij.  V  of  small  empty  cells.  The  vascular  bundles  are  numerous, 
:i  )ecially  just  within  the  line  of  small  cells  just  noticed  ;  each 
ij.adle  consists  of  a  ring' of  spiral  vessels  surrounding  a  number 
[  i  jointed  tubes. 

i\%emical  composition, — The  authors  of  Pharmacographia 
i  r._"  "jj^g  dried  rhizome  yielded  us  ]*3  per  cent,  of  a  yel- 
ii|  ish  neutral  essential  oil  of  agreeable  odour,  which  in  a 
\\  umn  of  50  mm.  long  deviates  the  ray  of  polarized  light 
!  |"8°  to  the  right.  By  working  on  a  large  scale,  Messrs.  Schim- 
1  &  Co.,  of  Leipzig,  obtained  2*4  to  2"6  per  cent.  According 
ffjlKurbatow  (1873),  this  oil  contains  a  hydrocarbon,  C^°H**, 
Hng  at  159°  C,  and  forming  a  crystalline  compound  with 
\  and  another  hydrocarbon  boiling  at  255 — 258°  C, 
ording  no  crystallizable  hydrochloric  compound.  By  sub- 
tting  the  oil  to  fractional  distillation,  we  noticed,  above  250°, 
>lue  portion,  which  may  be  decolourized  by  sodium.  The 
ide  oil  acquires  a  dark-brownish  colour  on  addition  of  per- 
loride  of  iron,  but  is  not  at  all  soluble  in  concentrated  potash 
ution. 

Ihe  bitter  principle,  Acorin,  was  isolated  by  Faust  in  1867, 
serai-fluid,  brownish  glucoside,  containing  nitrogen,  soluble 
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both  in  ether  and  in  alcohol,  but  neither  in  benzol  nor 
water.  In  order  to  obtain  this  substance,  we  precipita' 
the  decoction  of  10  lbs.  of  the  drug  by  means  of  tannic  a 
and  followed  the  method  commonly  practised  in  the  preparat 
of  bitter  principles.  By  finally  exhausting  the  residue  ^\ 
chloroform,  we  succeeded  in  obtaining  a  very  bitter,  perfei 
crystalline  body,  but  in  so  minute  a  quantity  that  we  v 
unable  to  investigate  its  nature."  {Op.  cit.,  2nd  ] 
p.  678.) 

Herr  Thorns  (^rc/wv.  der  Tharm.  [3]  xxiv.,  p.  465)  annouii^ 
the  absence  of  nitrogen  in  acorin,  which  is  contrary  to  t 
results  obtained  by  Faust ;  at  the  same  time  this  author  st;; 
that  under  the  influence  of  acids  and  alkalies,  or  of  emul- 
acorin  splits  up  into  sugar  and  carburet  of  hydrogen,  and  1 
it  readily  oxidizes  and  is  converted  into  a  resinous  substa; 
acoretin,  which,  when  reduced  from  alkaline  solution 
nascent  hydrogen,  gives  an  essential  oil  and  sugar  as  fi. 
products. 

The  fact  of  a  glucoside  behaving  in  this  way  being  inadii 
sible  has  led  M.  Geuther  to  make  a  fresh  examination 
acorin,  which  he  obtained  by  exhausting  the  root  with  c 
water  and  separating  the  acorin  by  means  of  animal  charco 
the  impure  acorin  was  then  removed  from  the  charcoal 
means  of  alcohol,  and,  after  purification,  was  found  to  coni 
3"2  p.  c.  of  nitrogen,  70-0  of  carbon,  and  9*1  of  hydrog 
Treated  with  a  boiling  dilute  solution  of  soda  it  jdelded 
sugar,  but  was  converted  into  an  acid  substance  which  stron 
reddened  litmus  ;  treatment  with  dihite  acids  also  yielded 
sugar.  Exhausted  by  soda,  the  bitter  matter  has  the  form 
•  C8o-g-c7j^Qi*^  ^jj^  ^]^g  which  has  been  yielded  to  the  aJk 
has  the  formula  C"H'^0° ;  treated  with  hydrochloric  acid 
sets  free  an  acid  of  the  formula  C^H'^O"  or  G^'WO\ 
appears  to  be  a  product  of  the  oxidation  of  the  free 
already  noticed.  M.  Geuther  considers  that  the  acoretin 
Herr  Thorns  is  nothing  but  impure  acorin.  {Annalen  dcrChe 
ccxl.,  p.  92.) 
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SCINDAPSUS   OFFICINALIS.  Schott 


t. 


781. 

The  fruit. 


I  Fig.  —  Wight,  Icon. 

I  Hab. — Bengal. 
Vernacular. — Gaj-pipli,  Bari-pipli  Gaja-pipal  (Be^t;/.), 

;ti-tippili  {Tarn.,  Mai.),  Enuga-pippallu  {Tel.),  Dodda-hipalli 
-hn.),  Thora-pimpali  {Mar.),  Motho-pimpali  {Guz.). 

History,  Uses,  &C. — The  ripe  fruit  of  this  plant  is  the 
ae  Gaja-pippali  of  the  Nighantas  ;  it  also  bears  the  Sanskrit 
mes  of  Kari-pippali,  Kapi-valli,  Kota-valli.  Shreyasi,  and 
ihira.    It  is  described  as  aromatic,  carminative,  stimulant, 
d  useful  in  diarrhoea,  asthma,  and  other  affections  supposed 
be  caused  by  deranged  phlegm.    In  practice  it  is  generally 
as  an  adjunct  to  other  medicines.  .S.  officinalis  is  cultivated 
Bengal,  chiefly  in  the  Midnapore  district,  and  the  fruits,  cut 
»  transverse  pieces  and  dried,  form  the  Gaja-pipal  of  the 
ggists  of  Eastern  and  Southern  India. 

n  Northern  and  Western  India  an  entirely  different  drug  is 
d  under  the  same  name  ;  it  consists  of  the  entire  plant  of 
alanoj)hora  often  remaining  attached  to  a  small  piece  of  the 
stick  upon  which  it  grew.    The  largest  of  these  plants 
;'  about  five  inches  in  length,  and  consist  of  a  kind  of  cellular 
J,  from  which  springs  a  scaly  spadix  surmounted  by  a  glan- 
iar-shaped  club  of  imperfect  flowers,  beneath  which  the  stem 
arked  by  little  pits  showing  the  places  where  the  female 
wers  were  attached.  This  drug  is  mucilaginous  and  astringent, 
i  is  no  doubt  improperly  substituted  for  the  genuine  article. 

escription. — The  fruit  of  S.  officinalis  occurs  in  slices 
inch  or  less  in  diameter  and  about  j  inch  in  thickness,  of  a 
i>yish  colour  and  almost  inodorous.    The  slices  consist  of  a 
;tral  core  surrounded  by  the  seeds  partly  enclosed  in  the  dried 
p  of  the  arils ;  when  soaked  in  water  they  swell  up  and 
ten,  and  the  core  may  be  seen  to  contain  numerous  large  liber 
is  very  sharply  pointed  at  both  ends  which  act  like  stinging 
'8.    The  pulp  surrounding  the  seeds  is  full  of  needle-like 
Btals  of  oxalate  of  lime,  similar  to  those  found  in  the  acrid 


544 


AROIDEJE. 


corms  of  other  aroicls.  The  seeds  are  rather  larger  than  h( 
seed.",  kidney-shaped,  grey  and  polished ;  they  contain  a  wi 
oily  kernel. 

Chemical  composition. — "With  the  exception  of  a  minute  li 
of  an  alkaloid,  nothing  of  special  interest  was  detected. 
mucilage  afforded  jelly-like  precipitates  with  plumbic  ac( 
and  ferric  chloride.    No  tannin  was  present.   Ash,  14'6  per  C' 

ScindapSUS  pertUSUS,  Schott.,  Bheede,  Hort.  Mai . 
tt.  20,  21,  is  a  large  perennial  plant,  running  over  trees 
rooting  on  them  lil?:e  Ivy ;  leaves  alternate,  resembling  those 
the  Pipal  [Ficus  religiosa)  but  larger,  often  perforated  and  ci 
the  margins ;  spadices  shortly-peduncled ;  spathe  gibbous,  acui 
a  little  longer  than  the  sj)adix ;  spadix  cylindric-obtuse.  1 
juice  of  the  plant  with  black  pepper  is  given  to  people  who  li 
been  bitten  by  the  Kuariya  Ghanas*  a  snake  so  called  bee: 
the  part  bitten  by  it  mortifies.    The  juice,  with  that  of 
roots  of  Cretan  oblongifoliuni  and  of  the  fruit  of  Momor 
Gharantia,  is  also  applied  to  the  bitten  part. 

ALOCASIA  INDICA,  Schott. 

Y\g,-^Wight  Ic,  t.  794. 

Hab. — India,  cultivated  in  Bengal  and  elsewhere.  T 
root-stock. 

Fe/'wacMfe'.— Mankand,  Kachu  {Hind.),  Man-kachu  [Ba 
Kas-alu  {Mar.). 

History,  Uses,  &C. — This  large  Arum  is  the  Mar 
of  Sanskrit  writers  ;  its  root-stock  is  a  valuable  and  import 
article  of  diet  in  Bengal,  and  often  grows  to  an  immense  - 
being  from  six  to  eight  feet  in  length,  and  as  thick  as  a  m 
leg.  When  dried  it  can  be  kept  for  a  considerable  time 
affords  a  large  supply  of  starchy  food.  In  Western  India  ■ 
much  cultivated  as  an  ornamental  plant  in  gardens,  bm 
little  known  as  an  article  of  diet;  the  acrid  juice  of 
petioles  is,  however,  much  used  as  a  common  domcstic^rci" 

*  Duboia  RusscUii,  a  viper. 
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a  account  of  its  styptic  and  astringent  properties.  The 
tetiole  is  slightly  roasted  and  the  juice  expressed.  "We 
<ave  seen  purulent  discharge  from  the  ears  in  children 
:opped  by  a  single  application.  The  tubers  chopped  fine, 
(ed  in  a  cloth  and  heated,  are  used  as  a  fomentation  in 
tieumatism. 

]  Medicinally  manaka  is  said  to  be  useful  in  anasarca,  in 
hich  disease  it  is  used  in  the  following  manner.  Take  of  the 
eal  of  the  root-stock  eight  tolas,  ?ice-meal  sixteen  tolas, 
later  and  milk  forty-eight  tolas  each ;  boil  them  together  till 
16  water  has  evaporated.  This  preparation  is  called  Mana- 
mda,  and  is  given  as  an  article  of  diet  to  the  patient,  nothing 
,8  being  allowed  during  its  administration  except  milk. 
^hakradatta. ) 

As  a  vegetable,  the  root-stock  is  peeled,  cut  in  small  pieces 
d  well  boiled  to  remove  its  acridity ;  it  is  then  mixed  with 
er   vegetables    and  cooked  with  the  usual  condiments, 
.r.  D.  Basu  [Diet.  Econ.  Prod.  Ind.,i.,  178)  remarks — "I  have 
ver  used  it  solely  as  a  medicine  ;  but  as  food  taken  frequently, 
seems  to  act  as  a  mild  laxative  and  diuretic.    In  piles  and 
hitual  constipation  it  is   useful."    Surgeon-Major  R.  S. 
ititt  {idem)  states  that  it  is  a  very  agreeable  vegetable  during 
avalescence  of  natives  from  bowel  complaints;  it  is  light 
d  nutritious  and  somewhat  mucilaginous.    The  ash  of  the 
t-stocks  mixed   with  '  honey   is   a  popular   remedy  for 
ilithae. 

I  Description. — The  root-stock   occurs  in   large  round 
feces,  a  foot  or  more  in  length,  and  covered  externally  by  the 
[own  dried  remains  of  the  leaf  petioles  and  their  sheaths, 
eternally  it  is  white,  opaque,  and  starchy,  and  when  fresh  has 
acrid  odour  which  is  lost  on  drying.    Pulped  and  washed 
delds  a  large  quantity  of  pure  white  starch. 

iGhemical  comjyositmi. — The  acridity  of  this  plant  has  been 
own  by  Pedler  and  Warden  (Jr.,   Asiatic   8oc.,  Bengal, 
\Sl.  LVII.,  Part  II.)  to  be  due  to  the  large  number  of  acicular 
ratals  of  oxalate  of  lime  contained  in  its  tissues. 
lU— 69 
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AMORPHOPHALLUS  CAMPANULATUS 

Blume.' 

Fig,-~Roxb.  Cor.  PL  in.,  t.  272  ;  Bot.  Mag.,  t.  2812  ;  Wigh 
Ic,  785. 

Hab. — India.    Much  cultivated.    The  tubers. 

Vernacular. —  Jimi-kand  {Hind.),  01  (Beng.),  Surana  [Mar 
(rfts.),  Suranu  {Can.),  Karunai-kizhangu  (Ta;».),  Kauda-god 
{Tel.),  Karuna-kizhanna  {Mah). 

History,  Uses,  &C. — This  arum  occurs  as  a  wild  p 
on  the  banks  of  streams  and  also  in  several  cultivated  form 
It  is  the  Surana  and  011a  of  Sanskrit  writers,  and  among 
synonyms  bears  that  of  Arsoghna  or  "destroyer  of  piles." 
medicinal  use,  Sarangadhara  directs  the  tuber  to  be  covered  wi 
a  layer  of  earth,  roasted  in  hot  ashes,  and  administered  with 
addition  of  oil  and  salt .    Several  confections  are  also  used,  e 
as  the  Laghuourana  modaka,  Vrihat  surana  modaka,  ^c.  ;  the 
are  made  of  the  tubers  of  the  plant  with  the  addition  of  treac 
aromatics  (ginger  and  pepper)  and  Plumbago  root,  and 
given  in  doses  of  about  200  grains  once  a  day  in  piles  and  d 
pepsia.    The  dried  tubers  of  the  wild  plant,  peeled  and  cut  in 
segments,  are  sold  in  the  shops  under  the  name  of  Madan-n. 
The  segments  are  usually  threaded  upon  a  string,  and  are 
as  large  as  those  of  an  orange,  of  a  reddish-brown  colo" 
shrunken  and  wrinkled,  brittle  and  hard  in  dry  weather; 
surface  is  mammillated.  When  soaked  in  water  thej'  swell  up 
become  very  soft  and  friable,  developing  a  sickly  smell 
microscopic  examination  shows  that  the  root  is  almost  en 
composed  of  starch.    Madan-mast  has  a  mucilaginous  taste, 
is  faintly  bitter  and  acrid ;  it  is  supposed  to  have  restora 
powers,  and  is  in  much  request ;  it  is  fried  in  ghl  with  spices 
sugar.    It  is  interesting  to  note  that  the  tubers  of  the  grea 
Dracontia  {Diosc,  ii.,  155)  were  preserved  by  the  Greeks 
the  same  manner  for  medicinal  use.    The  cultivated  plant 
largely  used  as  a  vegetable ;  under  cultivation  it  loses  muoh 
its  acridity  and  grows  to  an  enormous  size. 
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Synanthmas  sylmtica,  Schott.,  is  regarded  by  the  Hindus 
I  kind  of  wild  Surana,  and,  with  the  wild  form  of  Aniorpho- 
Uus  canipamclatus,  bears  the  Sanskrit  name  of  Vajra-kanda 
iiuuder-bolt.^^    The  country-people  use  the  crushed  seed  to 
ire  toothache  ;  a  small  quantity  is  placed  in  the  hollow  tooth 
1  covered  with  cotton ;  it  rapidly  benumbs  the  nerve;  they 
)  use  it  as  an  external  application  to  bruises  on  account  of 
benumbing  effect.    In  the  Concan  the  seeds  rubbed  into  a 
te  with  water  are  applied  repeatedly  to  remove  glandular 
ilargements.    The  fruit  is  yellow,  about  the  shape  and  size  of 
rain  of  maize,  closely  set  round  the  upper  part  of  the  spike, 
hich  is  several  feet  in  height,  and  as  large  as  that  of  the  plan- 
in.    The  skin  of  the  fruit  is  tough,  the  pulp  scanty  and  yel- 
\v ;  it  encloses  two  seeds  having  the  shape  of  a  coffee  bean, 
1  placed  with  their  flat  surfaces  in  apposition.  The  testa  of 
seed  is  soft,  greenish-brown  externally,  green  internally  ; 
kernel  is  white,  adhering  closely  to  the  testa,  soft  and  juicy 
en  fresh,  but  rapidly  becoming  hard  and  dry  when  cut.  The 
e  is  intensely  acrid,  after  a  few  seconds  it  causes  a  most 
iiful  burning  of  the  tongue  and  lips,  which  lasts  for  a  long 
<\e,  causing  much  salivation  and  subsequent  numbness.  A 
ion  of  the  fruit  and  seed  show  the  following  structure  from 
hout  inwards  : — 1st,  several  rows  of  thick- walled  cells,  having 
lowish-brown  granular  contents  (skin) ;  2nd,  a  parenchyma 
a  posed  of  thin- walled  cells,  having  no  solid  contents  except 
die-shaped  crystals  (pulp) ;  3rd,  several  rows  of  small  cells 
taining  chlorophyll  (testa  of  seed) ;  4:th,  a  delicate  paren- 
ma,  the  cells  of  which  are  loaded  with  very  small  starch 
uules,  mostly  round,  some  truncated. 

Che  tubers  of  Sanromatum  i)edatum,  Schott.,  are  very  acrid, 
i  are  used  externally  under  the  names  of  Bhasamkand  and 
'  as  a  stimulating  poultice.  The  plant  is  extremely  common, 
I  its  pedate  leaves  appear  with  the  first  rain  in  June.  The 
\'er,  which  is  produced  just  before  the  rains,  seldom  attracts 
ice,  being  more  or  less  buried  in  the  soil.  The  tubers  are 
'ut  as  large  as  small  potatoes,  and  of  the  same  shape  as  those 
the  Surana. 


548 


AROIDE^. 


CRYPTOCORYNE  SPIRALIS,  Fkch. 
Fig.— Wight  Icon.,  t.  773. 

Hab. — Marsliy  banks  and  standing  watei-,  Southei 
India.    The  rhizome. 

Vernacular. — Nattu-ati-vadayam  {Tarn.),  Ndtti-ati-vu 
[Tel). 

History,  Uses,  &C. — The  Ati-vadayam  of  the  Tarn: 
is  the  Atis  of  Northern  India,  and  is  the  tuber  of  Aconite, 
heterophyllum.    The  country  Atfs  of  the  Madras  Fresidem 
has  for  a  long  time  been  undetermined,  until  in  1888  Mr.  M. . 
Lawson  was  able  to  refer  it  to  Gryptocoryne  spiralis  and 
species  of  Lagenandra.    Moodeen  Sheriff  says  the  root  bears 
strong  resemblance  externallj^  to  Ipecacuanha,  and  he  has  us- 
it  as  a  tonic  and  anti-periodic  with  children.    It  attract' 
attention  a  few  years  ago  through  several  packages  of 
appearing  in  the  London  mai'ket  as  "  False  Ipecacuanha."  I 
is  a  well-known  drug  in  Ceylon,  where  it  is  emplo5^ed  by  ti 
native  doctors  in  decoctions  in  combination  with  other  dm. 
as  a  remedy  for  infantile  vomiting  and  cough,  and  in. the  c; 
of  adults  for  abdominal  complaints  and  fever.    The  Singhal( 
obtain  the  drug  from  India  and  value  it  at  4  annas  per  poui- 
retail. 

Description. — Leaves  petioled,  linear-lanceolate;  spat, 
sessile,  much  shorter  than  leaves,  twisted  ;  ovary  5-celled.  Th 
rhizome  is  about  the  thickness  of  a  small  quill.    The  dru 
appears  in  broken  pieces  from  ^  to  1^  inch  long,  annulated, 
grey  or  dark- grey  colour  externally  and  white  intern 
inodorous  and  acrid  in  taste. 

In  the  Gryptocoryne  the  annulations  are  not  so  frequent,  an 
the  drug  is  more  slender  than  in  the  Lagenandra. 

Chemical  composition. — The  drug  contains  starch  and  numfi 
ous  bundles  of  raphides,  but  no  alkaloidal  active  principle  h 
been  separated. 

Lagenandra  toxicaria,  Dalz.,  Rhecde,  Hart.  Mai 
t.  23,  is  a  marsh  plant,  three  feet  high,  with  a  thick,  creepin 
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shy  rhizome,  juicy  and  white,  seudiug  off  numerous  thick 
cshy  I'oots  of  a  white  colour.  The  leaves  are  on  long  petioles, 
blong,  obtuse,  entire  coriaceous,  large  ;  sheaths  stipulary, 
pposite  the  leaf;  scapes  axillary?,  solitary,  compressed;  spathe 
longer  than  the  scape,  tubular  at  the  base,  attenuated  into  a 

aig,  slender  apex;  fruit  compound,  about  1  inch  in  diameter; 

eds  cylindric- oblong,  minute,  several  in  each  cell,  erect  from 
he  base.    The  plant  is  a  native  of  Southern  India,  and  is 

nsidered  to  be  very  poisonous.  Rheede  says  of  it : — 
'  Balneum  ex  hac  planta  praeparatum  omnem  corporis  aestum 
eficit." 

Rheede  (xii.,  9)  states  that  the  root  of  Remusatia  vivi'para, 
^iravara  Tsjembu  {Mai.),  Rukh-alu  {Mar.),  is  made  into  an 
ointment  with  turmeric    and  used    as  a   remedy  for  itch, 
nd  that  the  juice  with  cow's  urine   is  considered   to  be 
'  lexipharmic. 

TACCA  ASPERA,  Roxh. 

Hab. — Tropical  India.    The  tubers. 

Vernacular. — V^rahi-kand  (ffrnt?,,  Beng.),  Dukar-kand  {Mar., 
z.),  Handi-gadde  {Can.). 

History,  Uses,  8cc. — This  plant  is  the  Vardhi-kanda 
»r  Sukara-kanda  of  the  Nighantas,  so  called  from  its  being  a 
avourite  food  of  the  wild  boar.    It  is  described  as  sweet, 
igestive,  nourishing  and  tonic;  useful  in  cachectic  affections, 
uch  as  leprosy,  &c.    T.  aspera,  T.  Jcevis,  and  T.  finnatifida  all 
ave  tuberous  roots,  from  which  a  starch  resembling  arrowroot 
ay  be  obtained,  and  all  three  plants  are  probably  utilized  by 
•he  herbalists,  who  usually  supply  the  coarsely  prepared  starch 
their  customers. 

Description. — The  root  is  an  oblong  curved  tuber,  of  a 
'ddling  size,  with  wiry  fibres  from  its  sides;  externally  of  a 
ark -brown  or  blackish  colour,  and  internally  of  a  pale  yellow- 
sh white.    It  has  a  bitter,  nauseous  taste.  A  full  description  of 
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the  plant,  as  well  as  of  the  two  other  species  mentioned,  will  be 
be  found  in  Eoxburgh's  Flora  Indica. 


PISTIA  STRATIOTES,  L 


uinn. 


Fig. — B.oxh.  Cor.  PL  iii,  t.  268  ;  Rheede,  Hort.  Mai.  xi. 
t.  32.    Water  soldier  {Eng.). 

Hab. — Tanks  and  ponds  of  India.    The  whole  plant. 

Vernacular. — Jal-Kunbhi  (^Tinf/.),  Gronddla,  Sherval  (Mar.), 
Agasataniaray  [Tatn.). 

History,  Uses,  &C. — Amongst  the  Sanskrit  names  of 
this  plant  we  may  notice  Jalodbhuta^  Jalasaya,  Guccha-bodhra, 
and  Panjya-prishthaja  "born  on  the  surface  of  water,"  This 
aquatic  plant  is  a  native  of  Asia,  America,  and  Africa ;  it  is 
considered  by  the  Hindus  to  be  cooling  and  demulcent,  and 
is  prescribed  in  cases  of  dysuria  in  the  quantity  of  about 
ten  pagodas'  weight  twice  daily ;  the  leaves  are  made  into 
poultice  for  the  piles.  [Ainslie.)  The  ashes  are  applied 
ringworm  of  the  scalp,  and  in  some  parts  of  India  are  knowi 
as  *Pana  salt.' 

A  notice  of  the  plant  will  be  found  in  Arabic  and  Persian 
medical  works  under  its  Greek  name  a-Tpariarrfs, 

Description. — Often  found  floating  on  stagnant  poolBj 
leaves  sub-rotund,  obcordate,  rosulate,  waved  on  the  marginsj 
the  nerves  spreading  like  a  fan,  uniting  into  a  truncate  ar<j 
at  the  base;  spadices  axiUary,  solitary,  seated  on  a  shoi 
ecape. 

Chemical  composition. — The  plant  and  salt  have  been  examine 
by  Warden  of  Calcutta,  who  reports  that  the  weed  dried 
130° C.  and  carbonized  yielded  31  per  cent,  of  total  ash,  o| 
which  6  per  cent,    was  soluble.    The  sample  of  "salt" 
slightly  deliquescent,  alkaline  in  reaction,  and  had  the  appe 
ance  of  dirty  common  salt.    Dried  at  130°  it  yielded  73  pe 
cent,  of  potassic  chloride,  22*6  per  cent,  of  potassic  sulphat 
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iud  minute  quantities  of  potassic  carbonate,  sodic  chloride, 
•iJcic  sulphate,  magnesic  sulphate,  and  ferric,  aluminic  and 
silicic  oxides.    {Chem.  Heics,  March  23,  1883,  p.  133.) 


DIOSCOKINEiE. 

This  genus  is  of  much  importance  as  a  source  of  food  in 
i  udia,  and  some  of  the  species  are  used  medicinally  on  account 
if  their  acrid  or  bitter  properties.  In  Sanskrit  they  bear  the 
eueral  name  of  aht,  and  the  different  species  are  distinguished 
y  prefixes,  e.f/.,  Madhvalu  "sweet  yam"  [Dioscorea  acideata), 
I'iudalu  "globose  yam"  {I),  globosa),  Raktalu  "red  yam" 
yD.  purptirea),  &c.    But  the  Sanskrit  name  alu  is  also  applied 

0  other  plants  having  tuberous  roots,  and  it  is  therefore 
'  ifficult  to  say  what  the  original  meaning  of  the  word  may  have 

■en.    Dioscorea  bulbifera  in  its  wild  state  is  extremely  bitter  ; 
lie  small  potato-like  tubers  on  the  vine  dried  and  powdered  are 
-ed  as  a  medicinal  application  to  sores,  and  are  given  inter- 
lUy  in  4  massa  doses  with  a  little  cumin  and  sugar  in  milk 
a  remedy  for  syphilis  and  for  dysentery ;  the  powder  made 

1  to  a  bolus  with  butter  is  given  to  check  diarrhoea ;  the  roasted 
I  hers  of  the  cultivated  variety  made  into  balls  with  ghl  and 
:  g-ar-candy  have  a  reputation  as  a  remedy  for  piles :  under 
iltivation  the  plant  loses  its  bitterness,  and  is  much  grown  for 

-lie  tubers  which  are  roasted  and  eaten. 

D.  triphylla  is  very  acrid,  and  its  tubers  are  sometimes  used 
>18  a  plaster  to  disperse  swellings.  We  have  received  the  tuber 
bf  this  yam  from  Burma,  where  it  is  used  as  a  poison ;  when 
taken  internally  it  causes  great  irritation  in  the  mouth  and 
Khroat,  vomiting  of  blood,  a  sense  of  suffocation,  drowsiness,  and 
exhaustion :  and  it  is  said  that  a  piece  of  the  tuber,  the  size  of 
TO  apple,  is  sufficient  to  cause  death  in  six  hours.  Nevertheless 
i.he  Burmese  use  it  as  an  article  of  food  after  it  has  been  cut  in 
lihin  slices,  repeatedly  washed,  and  steamed  in  an  earthen  pot. 
ffhc  Burmese  name  is  Choo-ay-oo.    In  Sanskrit  the  tuber  bears 
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the  name  of  Pashpoli  ''strangle  cake."  Fol-  an  account  of  the 
economic  uses  of  the  different  species  of  Dioscorea  cultivated  in 
India,  we  must  refer  the  reader  to  the  Diet.  Econ.  Prod,  of  India, 
iii.,  p.  115. 

The  tubers  yield  a  milky  juice  containing  a  small  quantity  < 
fat,  a  resin,  and  caoutchouc.  Analysis  of  tubers — Water  60-722, 
Ash  free  from  0,  CO,*  and  Si  0'^  0-895,  Protein  co7npounds  4-48o. 

The  following  analyses  of  /).  alata  and  edulis  are  by  Payc 
{Qompt.  rendus,  xxv.,  1847,  and  Moser,  Landw.  Vermch- 
Bd.,  20,  ]877). 

Dioscorea  alata.    D.  edulis. 


Water   

79-64 

60-72 

1'93 

4-48 

Fat   

•  •  • 

0-35 

Nitrogen  free  extractive  ... 

17-33 

32-47 

•  •  • 

1-09 

Ash   

1-10 

0-89 

In  dry  substan 

ces. 

1-52 

1-82 

82-66 

The  nitrogen-free  extractive  of  D.  alata  contained  4-79  pe 
cent,  cane-sugar,  -18  per  cent,  cellulose,  and  25*19  per  cent 
starch. 

CYPERACE^. 

CYPERUS    ROTUNDUS,  Li>w. 

Fig.—Eottl.  28,  t.  14,/.  2. 

Hab. — Throughout  India.    The  tubers. 

Vernacular. — Motha  {Hind.,  Guz.),  Korai  (Tarn.),  Bhadra 
muste,  Tunga-muste  {Tel.),  Bimbal,  Burik-motha  {Mar.),  Muth 
{Beng.). 

History,  Uses,  &C. — This  is  the  Mustaka  of  Sanskr 
writers  ;  it  is  considered  to  be  diuretic,  diaphoretic,  astringen 
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id  stomachic,  and  is   prescribed  in   febrile  affections  and 
■rangements  of  the  bowels.    In  Indian  domestic  medicine  the 
resh  tubers  are  applied  to  the  breast  in  the  form  of  a  paste  as 
galactagogue. 

C.  rofundus  is  doubtless  the  >^*-*»  (Suad)  of  Abu  Hanifeh,  who 
[escribes  it  as  a  certain  kind  of  sweet-smelling  root  or  rhizome 
round,  black,  hard  like  a  knot,  which  is  an  ingre- 
lient  in  perfumes  and  medicines.  In  the  Kdmus  it  is  said  to 
jossess  a  wonderful  efiBcacy  for  healing  ulcers  and  sores.  Ibu 
>ina  says  that  the  best  kind  of  Suad  is  that  which  comes  from 
k'ufa  in  Chaldea,  and  that  the  Indian  drug  {C.  scariosics)  is  said 

I  make  the  hair  grow  thin.  He,  along  with  other  Arabian  and 
Persian  writers,  describes  the  drug  as  attenuant,  diuretic,  em- 
uenagogue,  lithontriptic,  and  diaphoretic;  they  prescribe  it  in 

hrile  and  dyspeptic  affections,  and  in  one  ounce  doses  as  an 
lathelmintic  ;  externally  it  is  applied  to  idcers,  and  used  as  an 
ugredient  in  warm  plasters. 
Dioscorides  calls  it  Kvnepos  and  notices  its  use  as  a  diuretic 

id  emmenagogue  and  as  an  application  to  scorpion  stings 
md  ulcers;  he  also  states  that  it  is  an  ingredient  in  warm 

'asters. 

Herodotus  (4,  71)  notices  it  as  an  aromatic  plant  used  by 
'he  Scythians  for  embalming.  Kvireipov  is  mentioned  in  the 
Iliad  (21,  351)  and  Odyssey  (4,  603)  and  by  Theophrastus  in 
I  lis  fourth  book ;  it  appears  to  have  been  a  favourite  food  of 

trses.  Pliny  (21, 18)  calls  it  Juricm  triangularis  or  angidoms  ; 
is  also  probably  the  Juncus  of  Celsus  (3,  21),  mentioned  as 

!  ingredient  in  a  diuretic  medicine  for  dropsy,  although  he 

'Us  it  Juncus  quadratus. 

Description.  — Culms  erect,  1  —  2  feet,  triangular,  with 
'unded  angles  ;  leaves  radical  ;  .sheathing  shorter  than  the 
ilms  ;  root  tuberous,  tubers  often  crowded  together,  size  of 
Gilberts,  brown  or  black  externally,  white  internally,  odour  like 
'  liat  of  Acorus ;  umbels  terminal,  compound  ;  involucre  3-leaved. 
'lequal ;  spikes  linear,  sub-sessile.    Often  a  troublesome  weed 
'  cultivated  ground. 
III.— 70 
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CYPERUS  SCARIOSUS,  R-  Br. 

—  C.  B.  Clarke,  Xiinn.  Soc.  Journ.  xxi.,  159. 
Hab. — Damp  places  in  Bengal.    The  tubers. 

Vernacular. — Nagar-motha  [Hind.,  Guz.),  Nagar-mutha 
(Beng.),  Lavala,  Ndgar-motha  (Mar.),  Muttah-kach  {Tarn.}, 
Kola-txxnga-muste  (Tel.),  Konnari  (Cow.). 

History,  Uses,  &C. — This  plant  produces  the  aromatic 
tubers  which  have  long  been  in  use  in  Hindu  medicine  and 
perf  umeiy  under  the  Sanskrit  name  of  Nagar-mustaka ;  they 
are  considered  to  have  the  same  medicinal  properties  as  those 
of  C.  rotundns.  Arabian  and  Persian  writers  mention  this 
Indian  Cyperus,  but  consider  it  to  be  inferior  to  G.  rotundut. 
In  the  Concan,  Nagarmoth,  Solarium  indicum,  Tinospofa 
cordifoUa,  Ginger  and  Emblic  myrobalans,  of  each  2  tolas,  are 
powdered  and  divided  into  5  parts,  and  one  part  taken  daily 
in  decoction  with  a  little  honey  and  long  pepper  as  a  febrifuge. 
Several  other  prescriptions  of  a  similar  nature  are  used  in  fever, 
and  will  be  found  in  the  Wanaushadi  Prakasha.  In  dysentery, 
Nagarmoth,  Mocharas,  Lodhra,  Daitiphul  ( Woodfordia  Jtorihunda 
flowers),  unripe  Bael  fruit,  and  the  seeds  of  Holarrhem 
antidysenterica  are  ground  with  whey  and  molasses  and  given  P 
in  6  massa  doses.  In  famine  seasons  Nagarmoth  has  proved j 
a  valuable  resource  to  the  poor.  ; 

Description. — The  ovoid  tubers  of  this  plant  are  developed  |: 
upon  a  thin  underground  stem,  and  are  simple  or  branched,, 
generally  about  2  inches  long  and  ^  an  inch  in  diameter ;  tbr'  P 
external  surface  is  marked  by  a  number  of  annular  ridges,  and  i 
almost  concealed  by  the  remains  of  leaves ;  when  these  an  ; 
removed,  the  colour  of  the  tuber  is  a  deep  brown  ;  a  few  wir}  i 
rootlets  arise  from  its  under  surface,  and  at  the  lower  end  is  at  | 
portion  of  the  underground  stem.    The  substance  of  the  tuberji 
is  hard  and  of  a  reddish  colour ;  it  is  divided  into  a  central  andB 
cortical  portion,  the  latter  being  of  a  darker  colour.    The  odourB 
is  strongly  aromatic  like  Acorus,  but  somewhat  terebinthinate.B 
The  plant  is  aquatic  and  grows  in  the  Concan  in  ponds  and| 
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.tches  along  with  Scirpus  subulatiis,  Vahl.  ;  both  plants  are 
tiled  Lav^la  in  Marathi,  a  name  which  appears  to  be  equiva- 
iit  to  the  English  Rush. 

Microscopic  structure. — The  outermost  layer  of  the  cortical 
oi'tion  is  composed  of  large  bundles  of  reddish-brown  stony 
ells,  separated  from  one  another  by  interspaces ;  within  it  are 
i  om  6  to  8  rows  of  very  thick- walled,  empty  cells ;  next  a  tissue 
f  thick-walled  cells,  most  of  them  full  of  large  starch  granules, 
ut  some  containing  essential  oil  and  probably  resinous  matter, 
he  central  portion  of  the  tuber  is  separated  from  the  cortical 
\  a  single  row  of  small  yellow  stone  cells ;  it  is  composed  of 
iick-walled  cells  full  of  starch  like  those  in  the  cortical  por- 
I  >n,  but  differs  from  it,  inasmuch  as  many  of  the  cells  contain 
colouring  matter.  Large  vascular  bundles  abound  in  the 
K)t,  some  of  them  are  surrounded  by  a  layer  of  stony  cells. 

Commerce. — Two  kinds  of  NSgarmoth  are  met  with  in  this 
irket— Surat  and  Kattiawar;  the  first  is  heavier  and  more 
l  omatic  than  the  second.    Value — Surat,  E,s.  2  per  maund  of 
7^  lbs. ;  Kattiawar,  E,s.  I4.    The  Surat  Ndgarmoth  is  probably 
btained  from  R^jputana,  where  the  plant  is  common  in  tanks. 

Scirpus  Kysoor,  Roxb.  Vem. — Kaslrd  {Hind.), 
.achara  [Bomb.).  The  tuberous  root  found  in  tanks,  about  the 
ze  of  a  nutmeg,  and  of  a  black  colour  externally,  has  astringent 

operties,  and  is  given  in  diarrhoea  and  vomiting. 

We  have  met  with  two  other  species  of  Cyperus,  yielding 
'lible  tubers.  The  one,  called  "  Thegi  '•'  in  Guzrathi,  is 
'robably  C.  bulbosus.  It  grows  in  the  sand  on  the  coast  of 
'l  attiawar,  and  is  used  as  a  bread-stuff  at  all  times,  and  was  of 

ich  value  in  the  last  famine.  The  tubers  are  ovoid  and 
"'iuted,  about  ^  of  an  inch  in  length,  horny  and  translucent, 
j'ittle  when  dry  and  farinaceous  when  powdered.    The  other 

called    Pudhya  "  in  Marathi ;  it  grows  in  salt  rice-fields,  and 

eaten  in  the  Southern  Concau.  The  tubers  are  half  an  inch 
T  a  little  more  in  length,  surface  brown,  with  the  remains  of 
A^mbranaceous  sheaths  arising  from  four  transverse  rings, 
>  I'd,  white  and  mealy  within. 
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The  analyses  of  these  tubers  gave  the  following  results  :— 


Fat  

Sugar,  &c.  (spirit  extract) 
Gum  and  carbohydrates  ., 


Ash. 


Thegi. 

Pudlija 

•73 

•65 

•82 

164 

o  yjxj 

6-68 

8-68 

62-99 

66-24 

6-78 

4-51 

3-60 

2-06 

10^40 

10-53 

100-00 

100-00 

The  amount  of  nitrogen  in  the  first  was  1"07  per  cent,  and  in 
the  second  1'39  per  cent.  There  were  traces  of  an  alkaloid  in 
both  tubers. 

KYLLINGIA  MONOCEPHALA,  Limi. 

Fig. — Mheede,  Sort.  Mai.  xii.,  t.  53  ;  Rumph.  Atnb.  ri.,  Si 
/.  2 ;  Rota.  Gr.,  13,  t.  4,/.  4.  ^ 

KYLLINGIA  TRICEPS,  Lvw. 
Pig, — Rheede,  Hort,  Mai.  xii.,  t.  52. 

Hab. — Throughout  the  Peninsula  of  India.    The  roots. 

Vernacular. — Mrbisi     {Hind.),     Sveta-gothubi,  Nirbisbi 
(Benr/.),  Mottenga,  Pee-raottenga  {Mai.),  Musta  {Mar.), 

History,  Uses,  &C. — These  plants  are  the  IJ'irvisha  of 
Sanskrit  medical  writers,  who  describe  them  as  antidotal  to 
certain  poisons.  Rheede  describes  K.  triceps  and  K.  monO' 
cep/mla  as  having  similar  properties,  and  states  that  the  former 
plant  is  called  Coquinha  by  the  Portuguese.  In  Malabar  a 
decoction  of  the  roots  is  used  to  relieve  thirst  in  fevers  and 
diabetes,  and  oil  boiled  on  the  roots  to  relieve  pruritus  of  the 
skin.  He  also  states  that  they  distil  an  oil  from  the  roots, 
which  is  of  a  dark  yellowish-green  colour,  pleasant  odour  and 
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;igeut  taste,  and  which  is  used  foi-  the  same  purposes  as  the 
.  oction  and  to  promote  the  action  of  the  liver. 
Trving  states  that  K.  monocephala  is  used  at  Ajmere  as  an 
•idote  like  zedoary,  and  Roxburgh  notices  its  use  as  an  anti- 
0  in  Bengal. 

These  plants  have  the  odour,  and  apparently  all  the  qualities, 
Cyjjerus  rotundus. 

Description. — The  roots  are  creeping,  those  of  K.  triceps 
lY  tubers.  The  culms  are  erect  and  triangular,  leafy  at  the 
se.  The  leaves  membranaceous,  flat  towards  the  apex,' ciliated 
th  minute  bristles  on  the  margin  and  keel.    The  flower-heads 

K.  monocejjhala  are  solitary,  globose,  dense  and  white ;  whilst 
ose  of  K.  triceps  consist  of  from  3  to  6  spikes,  one  of  which  is 
leh  larger  than  the  rest.    The  involucres  are  3  to  4  leaved, 

qual,  the  longest  leaf  as  long  as  the  culm. 

GEAMINE^. 

ANDROPOGON  SCHCENANTHUS,  Linn. 

Fig.— Boyle,  III.,  t.  97;  Trin.  Sp.  Gr.  Hi.,  t.  327.  Rusa 
ss,  Ginger  grass  {Eng.),  Schsenanthe  des  Tndes  {Fr.). 

Hab. — Indian  Peninsula,  "Western  Ghauts,  extending  spar- 
j:ly  to  the  coast.    The  essential  oil. 

Vernacular. — Sugandha  rosd,  Rusa,  Gandhis,  Gandhbel,  Mir- 
va  gandh  {Hind.,  Guz.),  Agiya-ghas,  Gandha-bena  {Beng.), 
-randhirohisha,  Rohishe-gavat  (Mar.),  Parimalada-ganjani 
n.),  Sakanaru-pillu  {Tarn.). 

History,  Uses,  &C. — This  grass  is  the  Bhustrina  or 
utrina  "earth  grass"  of  the  Raja  Nirghanta,  and  is  also 
'wn  as  Rohisha  in  Sanskrit.  Among  the  synonyms  which 
»ears,  we  may  mention  Gandha-kheda  and  Gandha-trina 
lorous  grass,"  Su-rasa  ''well  flavoured,"  and  Su-gandha 
uving  an  agreeable  odour."  It  is  described  as  aromatic 
'  stimulant  and  useful  in  bilious  and  phlegmatic  affections. 
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Mahometan  writers  upon  Indian  Materia  Medica  confouiK 
A.  Sc/mnanthus  with  Izkhir  {A.  laniger),  and  Mir  Muhamma 
Husain  gives  Rus  as  an  Indian  name  for  Izkhir;  he  also  meh 
tions  several  other  Indian  names,  such  as  Gandhis,  Gandhbel. 
&c.,  showing  that  he  was  well  acquainted  with  Rdsa  gras: 
The  author  of  tbe  Tuhfat-el-muminin  mentions  a  distilled  wat( 
prepared  from  Izkhir,  and  also  an  oil  made  by  macerating  th 
grass  in  sweet  oil  exposed  to  the  sun  ;  it  is  therefore  probabl 
that  in  his  time  (1669)  the  essential  oil  was  not  made  froi 
A.  Schcenanthus.    The  industry  probably  commenced  in  tl 
]  8th  century  whilst  Khandesh  was  in  a  flourishing  conditio) 
under  its  Mahometan  rulers. 

A.  SchcBuanthus  was  first  brought  to  the  notice  of  EuropesT; 
by  General  Martin,  who  collected  the  seeds  in  the  Balagha" 
during  the  war  with  Tippu  Sultan,  and  ciiltivated  the  plant  w 
Lucknow,  whence  he  sent  seeds  to  Roxburgh,  in  Calcutta.  Th 
first  mention  of  the  oil  is  by  Maxwell  in  1825  {Calcutta  Meu 
Phys.  Trans.,  i.,  p.  367) ;  it  was  afterwards  described  by  ForsytL 
1827  {Ibid.,  iii.,  p.  213).  The  A.  Nardus  of  AinsHe,  which h 
calls  ginger  or  spice  grass,  is  doubtless  the  same  plant ;  he  noticf 
its  use  in  infusion  as  a  stomachic,  and  states  that  an  essential  o; 
is  prepared  from  it  which  is  useful  in  rheumatism. 

Preparation  of  the  oil. — The  oil  distillers  in  Khandesh  call  tb 
grass  Motiya,  when  the  inflorescence  is  young  and  of  a  bluisL 
white  colour ;  after  it  has  ripened  and  become  red,  it  is  caJle^ 
Sonfiya.*    The  oil  obtained  from  it  in  the  first  condition  has 
more  delicate  odour  than  that  obtained  from  the  ripened  graf- 
The  Motiya  oil  is  usually  mixed  with  the  second  kind,  whic 
by  itself  would  not  fetch  a  good  price  in  the  European  market 
The  grass  grows  freely,  though  not  very  widely,  on  open  hill 
sides  in  West   Khandesh,  especially  in  Akr^ni,    The  origina 
seat  of  the  manufacture  was  Pimpalner,  but  as  the  oil  is  i 
great  demand,  the  manufacture  has  of  late  spread  to  Nandurb^r 
Shahada,  and  Taloda.    The  makers  are  Musalmans,  who,  at  th 

*  We  are  indebted  to  Mr.  A.  Lucas,  Assistant  Collector,  Khandesh,  fo 
specimens  of  the  Motiya  and  Sonfiya  grasses  from  the  distilling  districts. 
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vse  of  the  rains,  about  September,  when  the  grass  is  ripening, 
ay  it  from  the  Bhils,  stack  it,  and  set  furnaces  at  the  sides  of 
rooks  where  wood  and  water  are  plentiful.    A  large  pit,  four 
^et  long  by  two  wide  and  two  and  a  half  deep,  is  dug,  and  a 
irnace  [chula)  prepared.    On  this  furnace  is  placed  a  copper 
r  iron  caldron,  large  enough  to  hold  from  30  to  50  pots  of 
ater.    After  pouring  in  some  water,  the  caldron  is  filled  to 
le  brim  with  chopped  grass,  and  a  little  more  water  is  added, 
he  mouth  of  the  caldron  is  carefully  closed  with  an  iron  or 
)pper  plate,  made  fast  with  wheat  dough.    From  a  hole  in  this 
1,  a  bamboo  tube,  wrapped  in  a  piece  of  cloth,  plastered  with 
le  flour  of  Udid  {Phaseolus  Mungo,  Linn.,  black  var.),  and 
)und  with  ropes,  passes  into  a  second  closed  caldron,  sunk  to 
e  neck  in  running  water.  The  steam  from  the  grass  is  con- 
■nsed  in  the  second  caldron,  which,  when  full,  begins  to  shake, 
e  tube  is  then  skilfully  removed,  and  the  contents  of  the 
dron  poured  into  a  third  similar  vessel  and  stirred.    Then  the 
.  begins  to  appear  on  the  surface,  and  is  slowly  skimmed  off. 
le  distillate  is  returned  with  fresh  grass  to  the  still.  In 
79-80  the  number  of  stills  was  197,  producing  about  71  cwts, 
oil.  More  than  100  stills  are  worked  inNandurbar  alone,  and 
increase  of  the  manufacture  is  prevented  only  by  the 
ircity  of  the  grass.    The  oil  is  packed  in  skins,  and  sent  on 
ilock  back  over  the  Kundaibari  Pass  to  Surat,  and  by  Dhulia 
\  Manmad  to  Bombay. 

We  are  assured  by  the  Bombay  dealers  that  all  the  oil  of 
amerce  is  more  or  less  adulterated  ;  and  a  comparison  of  the 
iimercial  article  with  some  oil  distilled  by  one  of  us  supports 
s  statement ;  the  adulteration  is  said  to  be  practised  by  the 
tillers,  who,  we  are  informed,  are  regularly  supplied  with  oil 
turpentine  from  Bombay.  373  lbs.  of  grass  received  from 
Handesh  and  submitted  to  distillation  under  our  own  superin- 
idence  in  Bombay  yielded  1  lb.  5^  ozs.  of  oil.  Portions  of 
'3  oil  were  mixed  with  oils  of  turpentine,  groundnut,  rape, 
d  linseed  ;  with  all  three  it  formed  a  milky  or  turbid  mixture, 
t  the  two  first,  after  standing  for  some  days,  became  perfectly 
light.  We  are  informed  that  formerly  it  was  the  custom  to 
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adulterate  with  groundnut  oil,  but  that  turpentine  is  now  used,!' 
as  it  cannot  be  detected  by  the  evaporation  test.  [ ' 

The  use  to  which  Husa  oil  is  put  in  Turkey,  to  which  countrvl 
it  is  principally  exported,  via  Egypt  and  tlie  E,ed  Sea  ports,  from  i 
Bombay,  was  first  explained  by  Hanbury  (iV.  Repert.  f.  Pharm., 
viii.j  365),  and  in  Pharmacofjra2}hia  we  find  the  following 
interesting  statement : — "  No  drug  is  more  subject  than  attar  of 
rose  to  adulteration,  which  is  principally  effected  by  the  addition 
of  the  volatile  oil  of  an  Indian  grass,  Andropogon  Schoenanthus,  L. 
This  oil,  wliich  is  called  in  Turkish  Idris  pay/ii,*  SLnd  alsot 
Entershah,  and  is  more  or  less  known  to  Europeans  as  Gera- 
nium oil,  is  imported  into  Turkey  for  this  express  purpose,  and 
even  submitted  to  a  sort  of  purification  before  being  used.f 
was  formerly  added  to  the  attar  only  in  Constantinople,  butji 
now  the  mixing  takes  place  at  the  seat  of  the  manufacture.  Ii 
is  said  that  in  many  places  the  roses  are  absolutely  sprinkler 
with  it  before  being  placed  in  the  still." 

Description. — Root  perennial, with  long  wiry  fibres  ;  culm- 
erect,  from  3  to  6  feet  high,  often  ramous,  smooth,  filled  with 
spongy  pith ;  leaves  very  long,  tapering  to  a  very  fine  point 
smooth  in  every  part,  and  of  a  soft  delicate  texture ;  sheaths 
shorter  than  the  joints  on  full-grown  plants,  with  a  membrun; 
ceous  stipulary  process  at  the  mouth  ;  j)anicles  linear,  subsecund 
spikelets  paired,  but  with  only  three  joints  ;  flowers  also  pairet 
one-awned,    hermaphrodite   and  sessile,  the  other,  awnless 
male   and   pedicelled,    the  terminal   florets   are   three,  on 
hermaphrodite,  sessile  and  awned^  the  other  two  male,  pedicellw 
and  awnless. 

Hermaphrodite  calyx  one-flowered,  two-valved,  base  girt  wit 
wool,  as  is  also  the  rachis  and  projDer  pedicels  ;  corol  one-valvec 


izris,  pronounced  Mris  by  the  Arabs,  is  h  Persian  vvor(l,an'* 
explained  in  the  Burhan  us  a  kind  of  wild  mallow  which  the  Greeks  call  Ahf> 
and  the  Arabs  ^l^^i^ar*  (shahm-el-maraj).    If  a  decoction  of  it  ^ 
vinegar  and  oil  is  rubbed  on  the  limbs  it  protects  against  venomous  bites, 
is  perhaps  Tavojiia  odorata  or  some  other  odoriferous  plant  belonging  to  • 
Malvaceae 

tFor  particulars,  see  Baur  (p.  262,  note  3) 
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ong  black  awn  occupies  the  place  of  the  other,  which  has 
o  small  filaments  at  its  base;  nectaiy  two  minute  leaflets 
ii  bracing  the  germ  laterally ;  stamens,  pistil,  and  seed  as  in 
■  genus, 

Male  calyx  as  in  the  hermaphrodite;  corol  one-valved;  nectary 
id  stamens  as  in  the  hermaphrodite,  no  pistil.  {Roxhitrgh.) 

The  oil  of  A.  ScJmnantJms  distilled  by  one  of  us  was  dex- 
dgyie,  the  ray  being  rotated  39^  to  the  right  by  a  column  of 
•0  mm.,  and  78°  by  one  of  200  mm.  Some  samples  of  the 
mmercial  oil  rotated  the  ray  about  13°  to  the  right,  and 
hers  had  little  or  no  effect  upon  it.  The  colour  of  the  genuine 
1  was  that  of  pale  sherry ;  the  commercial  samples  were  more 
hly  coloured.  The  odour  at  first  resembles  that  of  the  rose, 
t  there  is  a  persistent  and  terebinthinate  after-flavour  which 
not  agreeable. 

The  taate  is  pungent  and  agreeable,  approaching  that  of 
uger. 

Chemical  composition. — The  oil  of  this  grass,  which  has  been 
uied  Geraniol  (C^°H^^O),  is  an  alcohol  belonging  to  the 

\q%  G'W—'^O.  The  two  samples  examined  by  F.  W. 
aiuiler  [Ber.  d,  D.  Chem.  Ges.,  23,  1098),  which  yielded  90 
r  cent,  of  geraniol,  must  have  been  adulterated,  as  they  turned 
ray  of  polarised  light  20°  to  the  left,  whereas  the  genuine 

distilled  by  one  of  us  was  strongly  dextrogyre.  Geraniol, 

ich  occurs  also  in  Pelargonium  Radula,  Alton,  has  a  fragrant 
"ur  of  roses,  and  is  miscible  with  alcohol  and  ether;  the 

Hng  point  at  17  mm.  pressure  is  120°-5— 122°-5,  and  the 
action  48-71.    With  calcium  chloride  at  50°  it  forms  a 

st-alline  compound  (G'^H'^O)  Ca  CP,  decomposed  by  water 
'I  slowly  oxidised  by  air.    Potash-fusion  forms  isovaleric 
''1.    Neutral  aqueous  K^'MnO*  forms  acetic  and  isovaleric 
i^ls.    Even  boiling  baryta-water  slowly  forms  isovaleric  acid, 
omic  acid  mixture  forms  citral  (Senwikr).    HNO'^  forms 

lobenzene,  HCy,  oxalic  acid,  and  a  resin,  but  no  camphoric 
^'l    [BdMein  Chrmie,  iii.,  265  ;  JVaUs'  Diet.  Chem.,2ad  Ed., 

p.  609  ;  Ber.  v.  Schinimd  ^  Co.,  April  1891,  p.  37.) 
III.— 71 
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Commerce. — The  official  statistics  only  show  the  combined 
export  of  grass  oils,  and  do  not  enable  us  to  distinguish  the 
different  kinds.  In  1888-89,  15,270  gallons  of  these  oilg, 
valued  at  Rs.  267,800,  were  exported. 

As  we  have  already  stated,  the  production  of  Kusa  oil  ij 
Khandesh,  the  chief  source  of  the  supply,  does  not  mucl 
exceed  70  cwts.  yearly.    The  value  of  oil  of  good  quaHty  it 
Bombay  is   about   Rs.  31  per  lb.    It  is  exported  in  poti 
containing  about  40  lbs.  each. 


ANDROPOGON  LANIGER,  Desf. 


t  326. 


Squiiianch  [Eng.),  SchaenantibJ 


Yig.—Trin.  Ic.  Gi 
officinal  (Fi'.). 

Hab. — Northern  India  to  Tibet,  Arabia,  North  A: 
The  plant. 

Vernacular. — Lamjak,  Khavi,  TJsirbhed  (^/nc?.),  Karan 
(Beng.),  Pivala-vala  [Mar.),  Pilo-valo  (Gtiz.). 

History,  Uses,  &C. — This  grass  is  described  in 
Nighantas  under  the  Sanskrit  name  of  Lamajjaka,  with 
synon5''ms  Dirgha-mulaka  *' long-rooted,"  Jalasaya  "aquatic, 
Sevya,  Amrinala,  Ishta-kapatha,  &c.,  as  cooling,  useful  in  feve: 
and  tridosha  or  derangement  of  the  three  humors.    It  is  pa: 
cularly  mentioned  by  Arrian  in  his  account  of  Alexander's  jd 
ney  through  the  Punjab  aud  8ind,  and  was  gathered  in  Lus 
the  Phoenician  followers  of  the  army,  who  called  it  spiken 
Dioscorides  (i.,  16)  descnbes  it  under  the  name  of  (rxoivos^  and  sa; 
that  the  best  kind  grows  in  Arabia,  has  an  odour  like  roi 
when  rubbed  between  the  hands,  and  a  pungent  taste.    It  hi 
carminative  and  stimulant  properties,  and  is  useful  as 
emmenagogue.    This  latter  use  of  the  plant  is  noticed  by  Hi; 
pocrates  in  his  treatise  on  the  diseases  of  women  (Lib.  ii.,  Sec. 
The  same  jjlant  was  known  to  the  Homans  as  Schoenus 
Juncus  odoratus,  and  was  used  to  flavour  wine  [Cnio,  R.  R-  10 
2;  113,  1.  Col  12,  20,  53),  and  from  Plantus  [Paeu.  1,  2,  oo) 
learn  that  it  was  used  to  prepare  a  perfume  in  favour  with  t 
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iman  meretrices  whom  he  speaks  of  as  Sc/iceniculce  or  Schoeno 
butm.    Scribonius  Largus  {Comp.,  167)  mentions  Schoenus, 
Junci  odorati  flores,  as  an  ingredient  in  a  theriace  used,  as  an 
tidote  to  snake-bites,  and  Pliny  also  mentions  it  (12,  48)  in 
chapter  on  the  sweet-scented  Calamus.    We  are  of  opinion 
;it  the  whole  of  this  chapter  refers  to  this  grass,  and  that 
substance  like  a  cobweb,  which  is  generally  known  by  ths  name  of 
flower"  and  which  he  calls  the  pith,  is  really  the  cottony 
lyx  of  the  plant  which  the  Arabs  call  ji.  i  31 1  ^lai  (fukkah  el 
ichir)  or  the  "  flower  of  the  Idkhir,"  and  use  as  an  hsBmostatic. 
her  Arabic  names  for  A.  laniger  are  Kilal-el-M^mun  '*  Ma- 
m's toothpick,"  *  Tibn-el-makah  "  Mecca  grass,"  and  Tib-el- 
;ib"the  Arab's  perfume."    In  Persia  it  is  known  as  Gur- 
yah,  and  the  author  of  the  Burhan  states  that  it  bears  this 
me  because  the  onager  or  wild  ass  (Gur)  is  particularly  fond 
it ;  he  describes  it  as  a  grass,  which,  when  chewed,  has  a 
;te  of  cloves  and  mastioh,  and  which  is  called  by  the  Arabs 
khir. 

Abu-Hanffeh  Ed-DJuawari,  author  of  the  Book  of  Plants, 
^  the  following  description  of  the  plant : — "  It  has  a  root 
i'len  in  the  ground,  slender,  pungent  in  odour,  and  is  like  the 
ight  stalks  of  the  c^Sfy  (Kaulan  or  papyrus  plant),  save 
<  it  is  wider,  and  smaller  in  the  v-^*^  (ku'oub,  internodal 
■as),  and  it  has  a  fruit  resembling  the  blooms  of  reeds,  but 
»re  slender,  and  smaller ;  it  is  ground,  and  is  an  ingredient 
I3erfumes ;  it  grows  in  rugged  and  in  smooth  grounds ;  but 
'lorn  does  more  than  one  grow  in  the  same  spot ,  when  it 
s  becomes  white." 

The  Arabian  and  Persian  physicians  describe  Idkhir  as  hot 
Idry,  lithontriptic,  diuretic,  emmenagogue,  and  carminative  ; 
y  recommend  it  to  be  boiled  in  wine  as  a  diuretic  ;  ground 
'  a  paste  it  is  said  to  he  a  good  application  to  abdominal 
'  Uings ;  added  to  purgatives  it  is  administered  in  rheu- 
isra  ;  the  flowers  (calyxes)  are  used  as  an  haemostatic.  They 
itify  it  with  the  Schoenus  of  the  Greeks. 

*  El  Mdroun,  son  of  Harun-el-Rashid,  the  celebrated  Calipb. 
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In  medieval  Europe  it  was  officinal  uu^ler  the  names  (- 
Schcenantlius,  Squiuauthus,  and  Juncus  odoratus,  and  was  al^ 
known  as  Foeuum  vel  stramen  camelorum  "  camel's  hay  <, 
straw,"  from  its  being'  the  principle  food  of  camels  in  tin 
deserts  between  Syria  and  Egypt.  In  Arabia,  under  the  naiL 
of  gJnm'il,  the  powdered  grass  is  still  used  as  a  perfume  1( 
the  bath. 

Description. — This  grass  is  distinguished  by  its  siiDpi 
rhizome,  short  thick  tuft  of  radical  leaves,  and  lanigerous  calyx 
The  odour  is  like  that  of  oil  of  Rhodium ;  the  taste  aromati' 
bitter,  and  somewhat  acrid. 

Chemical  composition. — Fi'orn  56  lbs.  of  the  dry  gra- 
purcbased  in  the  bazar  we  obtained  the  large  yield  of  8|  ov 
of  essential  oil ;  it  bad  a  specific  gravity  of  "905  at  85"  F.,  au 
rotated  a  ray  of  polarized  light  8'0  degi'ees  to  the  left  i 
column  200  mm.  long.  The  colour  was  that  of  pale  shern 
According  to  Schimmel  &  Co. ,  the  essential  oil  reminds  cue  i 
the  odour  of  Elemi  oil.  Its  sp.  gr.  is  "915,  the  optical  rotati( 
+  34°  38'.  It  boils  between  170°  and  250°,  and  coutaii 
phellandrene  {Bericht  von  Schimmel  ^  Co.,  April,  1892). 

ANDROPOGON  CITRATUS,  DC. 

Fig.— Wall.  PI.  As.  Rar.  Hi.,  t.  280  Rheede,  HoH.  Mu 
xii.,  t.  72.    Lemon  grass  {Eng.),  Chiendent-citi*on  [Fr.). 

Hab. — Eastern  Archij)elago  ?  Cultivated  throughoi 
India.    The  herb  and  oil. 

Vernacular. — Agya-ghas,  Agin-ghas  [B-ind.),  Gandha-bei 
{Beng.),  Hirva-chaha,  Olen-chaha  [Mar.),  Lili-chahe,  Nil 
chahe  {Guz.),  Vashana-pulla  (Tain.),  Nimma-gaddi,  Chip]> 
gaddi  (Tel.),  Vasana-pulla,  Sambhdra-puUa  (Mai.),  Purvali 
hullu  Ydsane-hullu  (Can.),  Pengrima  {Cing.). 

History,  Uses,  &C. — This  grass  is  not  mentioned 
our  knowledge  by  any  of  the  Hindu  or  Mahometan  wnte 
upon  Indian  medicinal  plants.    It  was  observed  by  Van  Rhe 
early  in  the  17th  century  as  an  established  and  Avell-kno 
cultivated  plant,  and  it  is  not  improbable  that  Hindu  colonis 
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ruriiing  from  Java  may  have  introduced  it.    The  Hindus 
Loiiize-d  that  ishiud  in  the  5th  century,  and  in  the  7th  century 
lere  was  much  intercourse  between  the  mother-country  and 
le  colony.    In  Java  the  grass  is  called  Sireh  ;  it  was  known 

Rumphius  and  other  early  writers  on  the  natural  history  of 
>  East,  and  in  1717  an  oil  distilled  from  it  in  Amboyna  was 
uown  as  a  curiosity.  {Ephem.  Nat.  Gurios.,  cent,  v — vi., 
ppendix  157,  quoted  in  Pharmacographia.)    Lemon-grass  oil 
mentioned  by  Roxburgh  in  1820  as  being  distilled  in  the 
1  oluecas,  and  it  was  first  imported  into  London  about  the  year 
■o2.    An  infusion  of  the  fresh  herb  is  a  favorite  native 
uiedy  in  India  as  a  diaphoretic  and  stimulant  in  catarrh  and 
brile  conditions,  and  also  in  the  congestive  and  neuralgic 
irras  of  dysmenorrhcea.    The  oil  is  used  as  a  carminative  and 
-  an  application  in  chronic  rheumatism.    The  oil  has  been 
ide  official  in  the  PJiarmacopceia  of  India.    Dr.  Waring,  in 
le  appendix  to  this  work,  records  a  high  testimonj^  in  its 
ivourboth  as  an  external  application  in  rheumatism  and  in 
ther  painful  affections,  and  as  a  stimulant  and  diaphoretic 
iternally.    He  states,  that  amongst  the  half-castes  of  South 
ndia  it  is  one  of  their  most  highly  esteemed  remedies  in 
holera.    In  infusion  the  leaves  are  often  combined  with  tea, 
lint,  or  black  pepper.    The  oil  is  distilled  in  rude  stills  at  the 
\'estem  base  of  the  hills   in  Travancore,   from  Anjengo 
orthwards.    The  grass  is  burnt  at  the   end  of   the  dry 
■ather.    In  Europe  the  oil  is  now  a  well-known  article  of 
nnmerce  under  the  names  of  Lemon-grass  oil,  Oil  of  Verbena, 
iid  Indian  Melissa  oil.    It  is  employed  as  an  ingredient  in 
■rfumes,  such  as  Eau  de  Cologne,  and  for  scenting  soaps, 
id  also  for  adulterating  the  "true  Verbena  oil"  obtained 
l  om  Lippia  citnoclora  in  Spain. 

Description. — Boot    perennial,    young  propagating- 
! loots  issue  from  the  axils  of  the  leaves  that  surround  a  short, 
ibligneous  leaf -bearing  culm.    Culms  from  5  to  7  feet  high, 
I  ect,  simple,  smooth,  about  as  thick  as  a  goose-quill.  Leaves 
iiany,  near  the  root  bifarious,  few  on  the  upper  part  of  the 
ilm,  of  a  soft  texture,  pale-green  colour,  slightly  scabrous  on 
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the  margins,  otherwise  smooth  ;  from  3  to  4  feet  long,  includin}/ 
their  sheaths,  and  about  |  of  an  inch  broad.  Floral  leave- 
small.  Panicle  linear,  a  little  bent  to  one  side,  composed  oi 
many  fascicles  of  spikes  that  are  both  terminal  and  form  thi 
exterior  axils.  Spikes  generally  paired  on  a  common  peduncle, 
with  a  common  boat- like  spathe,  or  involucre  at  the  division 
each  has  also  its  proper  pedicel,  and  both  spathe-shaped. 
Kachis  articulated,  much  waved,  hairy.  Flowers  in  pairs, 
one  hermaphrodite  and  sessile,  the  other  male  and  pedicelled ; 
the  last  hermaphrodite  flower  of  each  spike  has  two  males; 
below  there  is  only  one  male,  as  the  rachis  occupies  the  spact 
of  the  other.  Hermaphrodite  flowers  sessile.  Glume  girt  a- 
the  base  with  wool.  Corel  2-valved,  awnless.  Nectary,  two 
broad,  short,  wedge-formed,  obliquely  lobed,  crenulated  bodie- 
embrace  the  insertion  of  the  filaments  and  the  forepart  of  tbi 
germ.  Male  flowers  pedicelled,  calyx,  glumes  as  in  the 
hermaphrodite  ones.  Oorol  1-valved,  awnless.  Nectary  as  in 
the  hermaphrodite,  stamens  three.  This  grass  flowers  in  th( 
rains,  but  rarely. 

Chemical  comiJOsition.-^The  most  interesting  constituent  of 
this  oil  is  Citral,  which  has  been  examined  by  J.  W.  Semmle; 
(j5er.  d.  Deutsch.  Chem.  Ges.,  23,  3556,  and  24,  203).  Thi> 
author  found  that  the  aldehyde  C'°H'^0,  obtained  by  the 
oxidation  of  geraniol  with  chromic  acid  mixture,  is  identical  witli 
the  citral  of  oil  of  lemons.  By  further  oxidation  with  argentii 
oxide  he  prepared  Geranic  acid,  C^°H'^0'^,  a  limpid  oil,  and  b\ 
treating  citral  with  acid  sulphate  of  potassium,  Cymol  wa-^ 
formed,  a  molecule  of  water  splitting  off. 

Up  to  the  present  time  citral  has  been  found  by  Messrs. 
Schimmel  &  Co.  in  the  following  essential  oils:  — 

Lemon  oil  from    Citnis  Limonum. 

Limetta  oil  „      Gitrus  Limetta. 

Mandarine  oil  Citrus  Madureiisis. 

Lemon  grass  oil        „      Andropogon  citratm. 

Eucalyptus  oil  ,,      Eucalyptm  Staigenana. 

Backhousia  oil         ,,      Back/iousia  citriodora. 

Citronella  fruit  oil    „      Tetranthcra  citrata. 

Japan  pepper  oil      „      Zantho.rylon  piperilum. 
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Commerce. — The  oil  is  largely  exported  from  Singapore  and 
ylon,  where  the  grass  is  cultivated.    The  shipments  from  the 

ilabar  Coast  during  the  last  four  years  were  as  follows :  

S7,  943  cases;  1888,  1,678  cases;  1889,  979  cases;  1890, 
,(310  cases.  The  exports  from  Cochin  have  risen  from  228  cases 
.  1884  to  2,387  cases  in  1889  and  1,917  cases  in  1890.  A  case 
•atains  12  bottles  of  oil,  and  is  priced  at  Us.  18^.  A  bottle  is 
uaranteed  to  hold  23  ounces  of  oil. 

ANDROPOGON  NARDUS,  Linn. 

Fig. — BentL  and  Trim.,  t.  297.    Citronelle  grass  [Eng.). 

Hab. — Ceylon,   Travancore,     cultivated   at  Singapore, 
he  essential  oil. 
Vernacular. — Maana  {Cing.). 

History,  Uses,  &C. — This  grass  is  considered  by  some 
itanists  to  be  the  wild  form  of  A.  citratus.    Other  grasses 

■sely  allied  to  it  are  A.  Khasianus,  Munro,  growing  in  Silhet, 
id  A.  distans,  Nees,  growing  in  the  North-West  Provinces 
id  in  parts  of  the  Bombay  Presidency,  but  no  oil  has  ever 

'n  distilled  from  these  species,  nor  do  they  appear  to  be  used 
edicinally  by  the  natives. 

A.  Nardus  is  not  mentioned  in  any  Sanskrit  medical  work, 
T  do  the  Arabian  and  Persian  medical  writers  notice  it.  It 
ves  the  name  Nardus  to  its  having  been  confounded  with 
!.  laniyer,  which  was  named  vapbo^  by  the  Greeks  who  invaded 
udia.  At  the  present  time  it  is  only  known  in  Southern  India 
ad  Ceylon,  and  the  Hindi  names  which  have  been  ascribed  to 

in  the  Bid.  Econ.  Prod,  of  India  properly  belong  to 
'  ■  Schcenanthus  or  A.  citratus. 

Description.  — A  large  perennial  herb,  with  a  long 
ightly  branched,  partly  aerial  rhizome,  reaching  f  inch  in 
lamcter,  and  strongly  ringed  with  the  closely-placed  scars  of 

"  leaf-sheaths,  the  remains  of  which  persist  on  the  upper 
"vtion,  and  giving  off  numerous  tongh  root  fibres.  Stem 

iching  6  feet  or  more  high,  erect,  stout,  cylindrical,  solid, 
'nooth  and  shining,  partially  concealed  by  the  leaf -sheaths, 
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scarcely  thickened  at  the  nodes,  which  are  approximated  below 
but  widely  separated  above,  flat  or  channelled  on  one  side  in 
the  upper  portion.    Leaves  very  large  and  long,  numeroug 
erect,  lower  ones  sometimes  reduced  to  their  sheaths ;  sheatbs 
thick  and  strong,  about  6  inches  long,  closely  but  not  entirely 
enveloping  the  stem,  quite  smooth,  striate  ;  ligule  short,  brown 
laciniate,  scarious ;  blade  about  2  feet  long,  linear,  very  much 
attenuated  at  the  apex,  tapering  below,  minutely  denticulate 
with  forward  points   on  the  edges,  smooth  on  both  surfaces, 
pale  somewhat   glaucous  green,  lighter  beneath.  Spikelets 
very    small,  arranged    in    couples,  one-stalked,  containing 
one  male  flower,  the  other  sessile,  with  one  hermaphrodite 
and  often  one  barren  flower;  the  couples,  to  the  number 
of  3  or  4,  articulated  on  alternate  sides  of  a   short,  flattened, 
jointed   rachis   clothed    along  the    edges   with  long  white 
silky    hairs  tufted  beneath  the  spikelets,  forming  a  short 
acute  spike  about  ^ — f  inch  long;  the  spikes  arranged 
pairs  on  a  common  slender  stalk,  at  the  bent  basal  node 
which  is  a  large,  erect,  acute,  leafy,  striate,  orange-red,  shiuijag 
bract,  scarious  at  the  edges,  which  encloses  the  pairs  of  spik 
before  expansion  ;  the  pairs  of  spikes  very  numerous,  placed 
the  somewhat  zic-zac,  elongated,  smooth,  slender,  erect,  flatte 
branches  of  elongated  panicles^  which  come  off  in  cluste: 
from  the  axils  of  the  upper  leaves,  the  whole  forming  a  vi 
large  tufted,  elongated  somewhat  drooping  inflorescence,  ofte 
2  feet  or  more  in  length ;  glumes  nearly  equal,  acuminate,  mem 
branous,  smooth,  purplish,  boat-shaped,  the  lower  one  of  th 
sessile  spikelet  flattened  on  the  back  against  the  rachis  and  with 
out  a  mid- rib,  those  of  the  stalked  spikelets  with  several  parall 
strong  veins ;  pales  of  the  lower  spikelet  2,  or  with  a  thi 
representing  a  barren  flower,  very  unequal,  the  lower  ve 
small,  deeply  bifid  with  two  long  cusps,  from  between  which  com 
off  a  long,  slender,  slightly  kneed  purple  awn,  about  twice  t 
length  of  the  glumes,  and  projecting  considerably  beyond  th 
spikelet,  the  upper  much  larger,  acute  but  without  an 
very  delicate  and  membranous,  without  veins ;  in  the  flower  o 
the  upper  spikelet  there  is  but  a  single  membranous  non-awnc 
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lie.    Lodicules  2,  oblong,  trancate,  longer  than  the  ovary, 
amens  3,  anthers  purple.    Stigmas  2,  spreading,  protruded 
om  the  flower^  plumose,  bright  red -purple.    Fruit  not  united 
:th  the  pales.   {Bentley  and  Trimen. )   The  oil  is  of  a  pale  yellow 
uiour  when  pure,    Mr.  J.  C.  Umney  {Pharm.  Jouni.,  Ap.  11, 
91,  p.  922)  has  shown  that  the  green  colour  of  the  commer- 
lal  oil  is  due  to  the  presence  of  copper.  According  to  Messrs, 
^chiramel,  the  sp.  gr.  should  not  fall  below  '890  at  15°0.  The 
il  is  often  adulterated  with  petroleum. 
Chemical  composition. — E.  Kremers  {Proc.  Am.  Pharm.  Assoc., 
S87,  p.  562)  found  the  oil  to  consist  of  an  aldehyde  (C'lI'^O), 
terpene  (C^°B['^°),  an  isomer  of  borneol,  named  Citronellol, 
nd  acetic  and  valeric  acids.    These  two  acids  are  said  to  be 
ormed  through  the  oxidation  of  the  aldehyde  and  to  exist 
•riginally  in  combination  with  citronellol  as  a  compound  ether. 
D.  Dodge  {Am.  Chem.  Journ.,  1889,  p.  456)  obtained  some- 
hat  different  results.    The  aldehyde,  isolated  from  the  oil  by 
ueans  of  a  concentrated  solution  of  sodium  bisulphite,  accord- 
ng  to  Kremers  is  while  Dodge  obtained  results  corre- 

ponding  to  C"°H^°0,  and  names  the  compound  citronellic 
'dehyde.    By  the  action  of  P^O^  an  oily  product,  probably  a 
crpene,  was  obtained.    By  heating  the  dibromide  of  the 
Vlehyde  the  distillate  contained  a  small  quantity  of  oil  having 
e  odour  of  cymene,  C^°H'*,  thus  confirming  the  statement  of 
.  R.  A.  Wright  {Journ.  Chem.  Soc,  1875,  p.  1).  OxidatioD 
ith  potassium    permanganate  yielded  a  mixture  of  fatty 
:ids  smelling  strongly  of  valeric  acid.    A  portion  of  the  oil 
oiling  at  77°  C.  was  probably  a  terpene.    The  portion  boiling 
222°  C,  probably  citroneUyl  alcohol,  O^^W^^O,  the  same  as 
itained  by  the  reduction  of  citronellic  aldehyde,  the  acetyl 
'^rivatives  of  both  having  the  same  characteristic  rose-like  odour. 

ANDROPOGON  ODORATUS,  Lishoa. 
Fig. — Journ.  Bombay  Nat.  Hist.  Soc.  iv.,  p.  188. 
Hab. — Western  Ghauts,  extending  sparingly  to  the  coast, 
he  grass. 

Vernacular. — Vaidi-gavat,  Usadhana  {Mar.). 
111.-72 
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History,  Uses,  &C. — This  grass  is  not,  to  our  know- 
ledge, mentioned  by  Sanskrit  writers,  but  is  well  known  to  the 
peasantry  by  tbe  names  given  above,  which  signify  "  physi- 
cian's grass  "  and  "  pungent  grass."  A.  odorahcs  was  first 
observed  by  one  of  us  in  1875  as  a  grass  growing  sparingly  at 
Tanna,  near  Bombay,  and  used  by  the  natives  as  a  carminative 
in  the  bowel  complaints  of  children  {Mat.  Med.  of  Western 
India,  1st  Ed.,  p.  693).  In  1889  this  grass  was  found  growing 
abundantly  at  Lanowli  on  the  Western  Ghauts  by  Mrs.  J.  C. 
Lisboa,  and  was  described  and  figured  in  the  Journal  of  the 
Bombay  Natural  HiHtory  Society.  We  have  since  distilled  the 
grass  and  obtained  from  it  an  essential  oil  having  at  first  an 
odour  recalling  that  of  cassia  and  rosemary,  but  afterwards  a 
strong  persistent  odour  of  oil  of  cassia.  Messrs.  Schimmel  &  Co. 
notice  the  odour  of  Pine  needle  oil  in  this  sample,  and  find 
the  sp.  gr.  to  be  "945. 

Description. — Root  as  in  A.  8cJmnanthus.  Culm  erect, 
3 — 5  ft.  high,  sometimes  branching  from   the  lower  part, 
glabrous ;  nodes  long-bearded.    Leaves  lanceolate,  cordate  at 
the  base,  acute  or  acuminate,  with  a  few  long  hairs  ;  the  lower 
cauKne  and  radicle  leaves  long,  the  upper  small,  but  their 
sheaths  very  long.    Ligula  small.    Spikes  numerous,  erect, 
branched,  pedicellate  (the  pedicel  of  the  lower  spikes  longer), 
and   congested  at  the  end  of  a  long  peduncle  without  a 
sheathing  bract  and  forming  an  erect,  dense,  ovoid  panicle. 
The  rachis,  pedicel,  and  the  spikes  covered  with  long  silky 
hairs.    Spikelets  nearly  two  lines  long,  of  a  purple  colour,  th 
sessile  and  the  pedicellate  nearly  similar  ;  outer  glume  of  the 
sessile   spikelet   rather  thin,  many-nerved,  somewhat  ob' 
and  covered  with  long  silky  hairs,  with  a  pit  in  some  spikele 
of  the  same  plant  and  absent  in  others  ;  second  glume  as  Ion 
as  the  first  or  a  little  longer,  but  broader,  thin,  and  keeled 
third  glume  thinner  and  hyaline ;  fourth  glume,  smaller  or 
Q^-Q^  ^ — 1  inch  long,  with  a  hermaj)hrodite  flower  at  the  en 
of  the  pedicel.    Pedicel   of  the  pedicellate  spikelet  coverc 
with  white  hairs,  but  the  spikelet  almost  free  of  hairs.  Oute 
glume  stiff,  with  five  or  more  nerves,  not  prominent,  almos 
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)tuse;  second  glume  thinner,  with  three  nerves,  somewhat 
roader,  but  as  long  as  the  first ;  third  glume  hyaline,  smaller  • 
iirth  glume  very  small,  hyaline  or  none  ;  no  awn;  at  the  top 
>t'  the  pedicel  three  stamens  not  well  formed  and  not  as  large 
-  in  the  hermaphrodite  flower.    (/;  C.  Lishoa.) 
The  yield  of  oil  from  the  grass  was  equal  to  that  obtained 
om  A.  Sch<snanthus ;  it  had  a  deep  sherry  colour,  a  specific 
•avityof  '931  compared  to  an  equal  volume  of  water  at  84°  F., 
d  a  rotatory  power  of  — 22-75  in  a  cohimn  of  100  mm.  or 
,)i>^  —24-43. 

ANDROPOGON  MURICATUS,  Retz. 

Fig,—Bemw.  Agr.,  t.  22.    Cuscus  {Eng.),  Yettiv^r  (Trtw.), 
aiendent  des  Indes  {Fr.\ 

Hab. — Coromandel,  Mysore,  Bengal,  Northern  India, 
he  roots. 

Vernacular. — Khas,  Bala,  Panni  {Hind.),  Khaskhas,  Bena 
Seng.),  Ydla,  Varelu  {Mar.),  Valo,  Khaskhas  {Giiz.),  Vettiver 
Tarn.),  Vattiveru  {Tel.),  Baladveru  {Can.). 

History,  Uses,  &C. — The  root  of  this  grass,  which  is 
lie  only  part  of  the  plant  having  aromatic  properties,  is 
scribed  in  the  Nighantas  under  the  name  of  TJsira,  and  bears 
iiong  other  synonyms  those  of  Virana,  Veni-mulaka  "having 
aided   roots,"    Sugandhi-mulaka   "having  sweet-smelling 
ots,"  Sita-mulaka  "  having  cool  roots/'  &c.    It  is  considered 
be  cooling,  refrigerant  and  stomachic,  removing  bile  and 
ilegm,  and  useful  to  allay  thirst  in  fever  and  inflammatory 
!ections.    An  infusion  is  used,  and  it  enters  into  the  cora- 
jsition  of  several  cooling  mixtures.    Sir  W.  Jones  suggests 
shat  it  is  the  Mrinala  mentioned  in  Kalidasa's  Sakuntala,  but 
shat  name  is  more  commonly  applied  to  the  leaf-stalk  of  the 
Lotus  than  to  the  roots  of  this  grass.   All  parts  of  the  Lotus  are 
■renowned    for  their  cooling  properties,  and  the  use  of  the 
Water  Lily  for  Sakuntala's  complaint  appears  to  us  to  be  more 
foetical.    In  Vedic  times  the  ancient  Hindus  were  instructed 
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to  build  their  houses  in  a  place  whore  the  Virana  and  Kuaa 
■were  abundant,  and  on  some  copper- plate  inscriptions  dis- 
covered near  Etawah,  dated  A.D.  1103  and  1174,  this  plant  is 
mentioned  as  one  of  the  articles  upon  which  the  kings  of  Kauauj 
levied  imports  {Pvoc.  As.  Soe.  Bengal,  1873,  p.  161).  Externally 
it  is  used  in  a  variety  of  ways :  a  paste  of  the  root  is  rubbed  on 
the  skin  to  relieve  oppressive  heat  or  burning  of  the  body ;  aa 
aromatic  cooling  bath  is  prepared  by  adding  to  a  tub  of  water 
the  root  in  fine  powder^  together  with  the  root  of  Pavonia 
odorata,  red  sandalwood  and  the  wood  of  Prunus  Puddum.  The 
same  ingredients  are  applied  in  the  form  of  a  thin  paste  to  the 
skin.    ( Chakradatta.) 

AU  over  India  the  roots  are  made  into  aromatic  scented 
mats,  hung  in  door- ways,  and  kept  wet  to  cool  and  perfume 
the  atmosphere  during  the  hot  season;  they  are  also  much 
used  for  making  fans,  ornamental  baskets,  and  other  small 
articles.  When  distilled  with  water,  the  roots  yield  afragranl; 
oil,  which  is  used  as  a  perfume  and  for  flavouring  sherbet. 
Mir  Muhammad  Husain,  in  the  Makhzan-el-Adiciijn,  describes 
khas  as  a  kind  of  Izkhir  used  in  India,  known  as  Izkhir-i- J^mi 
and  called  by  the  Persians  Bikh-i-wala.  European  physicians 
in  India  have  used  the  root  as  a  diaphoretic,  and  Pereira 
{Mat.  Med.,  ii.,  Pt.  I.,  p.  132)  states  that  in  1831  it  was  used' in 
Paris  and  Hamburg  as  a  preservative  against  cholera,  being 
hung  up  in  rooms  and  burnt  as  a  fumigatory.  In  1837  it  was 
recommended  by  Foy  in  rheumatism  and  gout.  At  the  present 
time  the  root  is  distilled  in  Europe  to  obtain  the  oil,  which 
commands  a  high  price,  being  used  in  the  composition  of  many 
favomite  perfumes,  as  "  Mousseline  des  Indes/'  "  Marechal," 
"  Bouquet  du  Roi,"  &c. 

Description. — A.  muricatus  has  an  erect  compressed 
culm,  5  to  6  feet  high,  with  smooth  nodes  and  linear-narroW 
sub-bif arious  rigid  elongated  leaves  ;  the  panicle  is  verticelled ; 
the  branches  are  very  numerous,  simple  and  spreading;  the 
joints  of  the  rachis  are  smooth ;  the  glumes  are  minutely 
prickly  on  both  sides,  sub-equal,  muricated.    The  radicles 
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ry   numerous   and   spring  from  a  rhizome,  on  the  upper 
rface  of  which  are  leaf-buds.    The  entire  root  is  of  a  yel- 
\vish-brown  colour,  and  has  a  strong  and  persistent  odour, 
mewhat  Kke  myrrh  ;  the  taste  is  bitter  and  aromatic. 
Chemical  com'position. — Khaskas  has  been  analysed  by  Vau- 
luelin,  who  has  obtained  from  it  a  resinous  substance  of  a 
ep  red-brown  colour,  having  an  acrid  taste  and  an  odour  like 
lyrrh  ;  a  colouring  matter  soluble  in  water  ;  a  free  acid  ;  a 
alt  of  Kme ;  a  considerable  quantity  of  oxide  of  iron  ;  a  large 
uantity  of  woody  matter.    [Annales  de  Chimie,  Ixxii.,  p.  302.) 
The  oil  is  difficult  to  extract ;  this  difficult}'-  may  be  overcome 
y  placing  the  roots  in  a  steam- jacketted  still  with  just  suffi- 
ient  water  to  drench  them,  allowing  to  stand  for  a  short  time, 
id  then  admitting  steam  at  about  15  lbs.  pressure  into  the 
ket,  when  a  light  oil  will  come  over.    A  current  of  steam 
erwards  admitted  into  the  still  and  raised  to  25  lbs.  pressure 
il  bring  over  the  heavier  portion  of  the  oil.    Piesse  states 
e  yield  to  be  10  ozs.  per  cwt. 

COIX   LACRYMA,  Linn. 

Fig.— Boi^.  Mag.,  t.  79;  Rheede,  Eort.  Mai.  xii.,  t.  70. 
b's  tears  {Eng.),  Larmes  de  Job  {Fr.). 

Hab. — Plains  of  India  and  warm  hill-slopes   from  the 
mjab  to  Burma.    Cultivated  on  the  hills.    The  seeds. 
Vernacular. — Sankhru,    Sankhlu,    Gargari-dhan  {Mind.), 

fargar,  Kunch  {Beng.),  Edn-jondhala,  Ran-makai  {Mar.), 

^asai  {Guz.). 

History,  Uses,  &C. — The  different  species  of  Coix 
ear  the  Sanskrit  names  of  Gavidhuka,  Gavedhu,  and 
ravedhuka.  They  are  mentioned  in  Vedic  literature,  and 
ppear  to  have  been  one  of  the  cereals  which  were  cultivated 
y  the  Arians  on  the  hill-slopes  of  the  Himalayas.  They  are 
kill  cultivated  by  the  hill-tribes  in  the  Khasia  and  Naga  Hills 
od  in  Assam  and  Burma,  where  they  are  known  by  the 
^macular  names  of  Kasi,  Kulese,  Kalinsi,  Kyeit,  &c.,  and  are 
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used  as  a  food-stuff.  The  wild  form,  common  in  the  plains,  is 
only  used  for  medicinal  purposes,  and  is  considered  to  be 
strengthening  and  diuretic.  The  Arab  travellers  in  the  East 
became  acquainted  with  the  seeds  and  named  them  Damu 
Daud  "  David's  tears,"  and  afterwards  Damu  Ayub  "  Job's 
tears."  Es-Saghani,  who  died  about  the  year  1260,  mentions 
them  in  the  Obdb  as  a  well-known  strengthening  and  diuretic 
medicine.  The  Arabs  introduced  the  plant  into  the  "West 
and  it  has  become  naturalized  in  Spain  and  Portugal,  where  it 
is  still  known  as  Lagrima  de  Job.  European  botanists  have 
rather  inapproj)riately  given  the  name  of  Coix  (  Greek  koi|  )  to 
this  genus,  Coix  being  the  name  of  a  kind  of  palm  growing  in 
Africa  and  mentioned  by  Theophrastus  and  Pliny. 

The  following  notice  of  C.  lacnjma  occurs  in  the  Descriptm 
Catalogue  of  the  Vienna  Exhibition,  1873  : — "  The  seeds  known 
as  Job's  tears  ai:e  used  as  food  in  China  and  Malacca,  under 
the  name  of  Eejin  or  Ee-yin.    'It  is,'  we  are  told,  '  the  most 
remarkable  among  food- grains  for  its  chemical  composition.' 
Dr.  Smith  writes  that  '  it  is  larger  and  coarser  than  pearl- 
barley,  but  it  is  equally  good  for  making  gruel.    As  it  is  sol 
for  five  pence  per  Chinese  pound,  it  makes  an  excellent  diet- 
drink  for  hospital  patients  in  China.'    Dr.  Hooker  observes 
that  *  a  great  deal  of  Coix  is  cultivated  in  the  Khasia  HiUs; 
the  shell  of  the  cultivated  sort  is  soft  and  the  kernel  is  sweet 
whereas  the  wild  Coix  is  so  hard  that  it  cannot  be  broken  h 
the  teeth  ;  each  plant  branches  two  or  three  times  from  th 
base,  and  from  seven  to  nine  plants  grow  in  each  square  y 
of  soil ;  the  produce  is  small,  not  above  30  or  40  fold.' 
Mason's  '  Burmah '  it  is  stated  that  a  species  of  Coix,  wi 
laro-e  esculent  seeds,  which  are  parched  like  Indian  corn,  a 
often  for  sale  in  the  bazars,  and  are  cultivated  very  extensive! 
hy  the  Eed  Karens." 

C.  lacnjma  has  also  been  introduced  into  Brazil,  where  it  i 
cultivated  to  some  extent.  For  much  interesting  infonuatio 
concerning  the  different  species  or  varieties  of  the  plaut, 
the  economic  uses  to  which  the  seeds  are  put,  we  must  i 
the  reader  to  the  Did.  Econ.  Prod,  of  India,  ii.,  p,  492. 
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Description. — The  silicious  involucre  of  this  grass  con- 
aining  the  seed  is  sold  iu  the  drug  shops.  It  is  about  the  size 
ind  has  much  the  appearance  of  a  small  cowrie  shell,  shining 
I'hite,  and  very  hard.  At  the  base  is  a  scar  marking  the 
Jttaehment  of  the  peduncle  ;  at  the  apex  an  opening,  from 
Irhich,  even  in  the  dry  state,  a  portion  of  the  female  flower 
siay  be  seen  protruding.  In  the  fresh  state  a  spike  of  male 
lowersj  from  one  to  two  inches  long,  rises  from  it. 

Chemical  composition.  —  Church  [Food  Grains  of  India)  found 
ae  edible  grain,  separated  from  the  husk,  to  contain  water 
13'2,  albuminoids  18'7,  starch  68'3,  oil  5*2,  fibre  1*5,  ash  2'1 
I  100  parts.  Peckholt,  who  examined  the  seeds  grown  in 
rrazil,  ascertained  that  1000  parts  afforded  (among  less  im- 
ortant  constituents)  fatty  oil  6*6,  resin  3,  sugar  7,  starch  84, 
lusks  and  shell  696  parts.  {Cat.  of  the  Exhibition  of  1866  at 
Uo  de  Janeiro.) 

:RAGR0STIS  CYNOSUROIDES,  Rom.  et  Sch. 

Fig. — Delile,  Descr.  de  VEgyi^te,  ^.  10  ;  Rheede,  Hort.  Mai. 
i.,  t.bl. 

Hab. — Throughout  the  plains  of  India.    The  herb. 
Vernacular. — Kusa,  Darbha  [Rind.),  Kusha  {Beng.),  Darbha, 
rasha  [Mar.). 

History,  Uses,  &C. —  In  Hindu  ritual  the  Kusa  occupies 
mch  the  same  position  as  the  Durva  and  Tulasi.  Among  the 
rnonyms  for  this  grass  are  Darbha,  Barhis  "  that  which  is 
mcked  up,"  Suchy-agra  "  needle-pointed,"  Yajna-bhushana 
ornament  of  sacrifice,"  Dirghapattra  "  having  long  leaves," 
lajna  "  lightning,"  Suchi-mukha  "needle-mouthed,^^  Punya- 
rina  "holy  grass/'  &c.  Its  pointed  leaves  are  used  for  the 
iirification  of  sacred  beverages,  and  spread  beneath  the 
^crifice^  and  the  sacrifice,  like  the  Yervein  was  amongst  the 
►omans.  In  the  Yedas  this  plant  is  often  invoked  as  a  god : 
nPhee,  0  Darbha,  the  learned  proclaim  a  divinity  not  subject 
» age  or  death;  thee  they  call  the  armour  of  Indra,  the  pre- 
Tver  of  regions,  the  destroyer  of  enemies  ;  a  gem  that  gives 
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increase  to  the  field ;  at  the  time  when  the  ocean  resounded 
when  the  clouds  murmured,  and  lightning  flashed,  then  waa 
Darbha  produced,  pure  as  a  drop  of  fine  gold  "  {Atharva  Veda). 
The  Yedic  rituals  furnished  instructions  for  its  use.  According 
to  Asvalayana,  two  pieces  without  knots  were  used  for  purify- 
ing  butter — one  was  to  be  held  in  each  hand  between  the  thumb 
and  the  fourth  finger,  the  second   and  third  fingers  being 
raised.    Turning  towards  the  East,  Savitri,  Vasu,  and  the  Sun's 
rays  were  invoked.    At  the  new  and  full  moon  they  fasted 
and  tied  together  Kusa  and  firewood,  hence  the  name  Kusakara 
for  fire,  the  sacred  fire  being  made  upon  a  tuft  of  the  grass. 
At  the  time  of  the  first  cutting  of  a  child's  hair,  the  father  took 
a  position  to  the  south  of  the  mother,  and,  holding  in  his  hand 
twenty-one  blades  of  the  grass  (to  represent  the  tweuty-oae 
Maruts  or  winds),  invoked  Vayu,  the  god  of  wind.    The  father, 
or,  in  his  absence,  a  Brahmin,  then  took  three  blades  of  the 
grass  and  thrust  them,  points  foremost,  into  the  child's  hair, 
saying,  "  0  herb  protect  him."    The  Vedic  homestead  was 
directed  to  be  built  in  a  place  where  the  Kusa  and  Virana 
grew,  its  foundations  were  to  be  strewed  with  the  grass,  and 
all  prickly  herbs,  as  the  Apamarga,  the  Saha,  the  Tilvaka,  and 
the  Parivyadha,  were  to  be  extirpated.    When  they  learned 
the  sacred  books,  students  used  to  sit  upon  a  spot  of  groun 
strewed  with  the  Kusa,  and  on  leaving  they  carried  away 
amongst  other  things,  some  blades  of  the  grass  as  a  rem«n 
brance  and  good  omen.    In  the  Brahmanic  period  the  K? 
was  used  in   invoking  Vishnu ;   anchorites   covered  th" 
nakedness  with  the  grass,  or  with  the  skins  of  animals  an 
bark  of  certain  trees.    In  modern  times  it  is  in  constatt 
requisition  in  Hindu  ceremonial,  and  at  fimerals  the  clue 
mourner  wears  a  ring  of  the  gi'ass  upon  his  finger,  and  it 
placed  beneath  the  jmulas.    Brahmins  place  it  in  the  hands  o 
pilgrims  when  they  bathe  in  the  sacred  Ganges.  M. 
draws  a  comparison  between  the  Vedic  Kusa  and  the  Beres 
of  the  ancient  Persians,  and  explains  its  significance  in  Buddh 
ritual :  it  serves  as  a  sacred  prayer-carpet  which  is  presid 
over  by  the  divine  Intelligence.    As  a  medicine  it  enters  m 
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onipound  prescriptions  for  dysentery  and  menorrhagia,  and  is 
specially  used  as  a  diuretic.    It  is  often  confounded  witk 

\>/nodon  dactylon  by  the  lierbalists,  or  perhaps  they  consider 
both  grasses  to  be  equally  efficient. 

Description. — Root  creeping,  perennial.  Culms  straight, 
gid,  round,  smooth,  fi-om  1  to  3  feet  high.    Leaves  numerous, 
i>ry  long,  chiefly  about  the  base  of  the  culms,  rigid  margins 
iispid.    Panicle  erect,   linear-oblong,    often   tending    to  a 
'uical  form,  composed  of  many  somewhat  threefold,  verti- 
■Ued,  horizontal,  short,  rigid,  secund  ramifications.  Spikelets 
uany-flowered,  depending,  in  two  rows,  from  the  under-side  of 
'le  ramifications.    Valves  of  corolla  pointed,  the  inner  one 
ither  the  lare-est. 

CYNODON  DACTYLON,  Pm. 

Fig. — Eng.  Bot.  xii.,  t.  850  ;  PL  GrcBC,  i.,  t.  60.  Creeping 
log's-tooth-grass  [Eng.), 

Hab. — Plains  of  India,  westward  to  the  south  of  England, 
iie  herb. 

Vernacular. —  Durva,  Ddb,  Hariyali  [Hind.),  Durba  (Beng.), 
)urva,  Harala,  Haryeli  [Mar.). 

History,  Uses,  &C. — This  grass  must  have  first 
t  tracted  the  attention  of  the  ancient  Hindus  by  its  value  as  a 
od  for  their  cattle,  A  modern  Indian  proverb  says — 
inindari  dub  ki  jar  hai  (an  estate  like  the  roots  of  the  Dub, 
.,  is  always  bearing).  The  plant  has  many  synonyms  in 
nskrit,  such  as  Granthi  ''knotted,"  Sveta  "white," 
ihargavi  "  belonging  to  Sukra  "  (the  regent  of  the  planet 
■nus),  Ruha  ''growing,"  Dur-mara  "not  easily  dying,"  &c. 
luak  Shah  thus  apostrophizes  himself: — 

Nanak  !  nannha  ho  raho  jaisi  nannhi  dub  ! 
Aur  ghas  jal  jaeugi,  dub  kliub  ki  khiib. 
Be  modest  Nanak !  as  the  fresh  soft  Dub  doth  lowly  lie, 
Whilst  other  grasses  scorched  up  are,  the  Dub's  bloom  ne'er  doth 
die.  {Fallon.) 

In  the  Rig-Veda  (x.,  134)  misfortunes  are  prayed  to  depart 
ke  the  Durva  whose  seeds  fall  far  from  the  plant ;  an  allusion 
■  the  far- spreading  habit  of  this  grass,  which  has  also  given 
III— 73 
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rise  to  the  proverbial  expression  "  Diib  ki  nal  "  (the  sheath  of 
the  Dub)  as  applied  to  family  connections,  so  called  from  their 
tendency  to  spread  far  and  wide  like  the  Dub.  Like  other 
useful  plants  this  grass  was  deified  by  the  Hindus  ;  in  the 
Atharva-Veda  it  is  thus  addressed —  "May  Durva  which  rose 
from  the  water  of  life,  which  has  a  hundred  roots  and  a 
hundred  stems,  efface  a  hundred  of  my  sins,  and  prolong  my 
existence  on  earth  a  hundred  years."  The  Hindus  believe  that 
a  benevolent  Apsaras  or  nymph  dwells  in  the  plant,  and  when 
they  build  a  house  they  place  the  grass  on  the  four  comers  of 
the  foundations.    This  practice  dates  from  Vedic  times. 

Durva  is  also  spoken  of  as  Ddrveshtaka,  from  its  being  used 
in  erecting  an  altar;  it  is  sacred  to  Vishnu  and  Ganesha,  and  a 
festival  called  the  Ddrvashtami  is  held  in  its  honour  on  the 
eighth  day  of  the  light  half  of  the  month  Bhadra ;  at  this 
festival  the  male  worshippers  wear  the  grass  tied  to  the  right 
arm,  and  the  females  tied  to  the  left.    At  marriages  the  right 
arm  of  the  bridegroom  is  tied  to  the  left  arm  of  the  bride  witii 
Durva  ;  it  is  a  phallic  emblem,  like  the  fetu  or  straw  was  in 
Europe.    In  the  third  act  of  the  Vikramorvad  of  Ealidasa, 
Urvasi  shows  herself  to  Pururavas  with  her  hair  decked  with 
Durva,  a  symbol  that  she  accepts  his  love.    De  Gubernatis 
says  :— "  A  Pesaro,  le  jeune  paysan,  lorsqu'il  desire  demander 
en  mariage  la  jeune  fiUe  qu'il  aime,  ote  du  pailler  un  f^tu  de 
paille  et,  en  le  lui  montrant,  lui  demande  si  elle  veut  entrer 
dans  sa  maison."    According  to  Asvaldyana  and  Narayana,  the 
husband,  in  the  third  month  of  his  young  wife's  pregnancy, 
should  squeeze  the  juice  of  the  Ddrva  into  her  right  nostril  to 
secure  a  male  child ;  this  practice  is  still  customary  in  Western 
India  and  probably  elsewhere.    Ddrva  is  one  of  the  eigh 
ingredients  of  the  Arghya,  a  respectful  oblaiion  made  to  god 
and  venerable  men.    The  popular  version  of  the  Ramaya 
mentions  the  eight  ingredients  in  the  following  couplet:— 

Dalii,  Diirba,  rochan,  phal  miila 

Nav  tulsi  dal,  man  gal  niiila, 
i.e.,  curdled  milk,  diirba,  rochan,  flowers  and  roots,  young  leav 
of  the  Tulsi  and  Lotus,  turmeric. 
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According  to  the  Panchatanfra,  Ddrva  was  born  from  the 
hairs  of  a  cow  ;  in  a  strophe  quoted  by  Bohtlingk  {Lid.  Sp;, 
[[.,  2921),  the  leaf  is  described  as  the  ornament  of  the  Durva, 
like  the  flower  of  the  tree,  independence  the  ornament  of  man, 
and  the  husband  the  ornament  of  the  wife  ;  happy  are  the 
azelles  who  eat  the  Durva,  for  they  see  not  the  face  of  rich 
.)ols.    Durva  is  mentioned  in  the  Nighantas;  medicinally  the 
iresh  juice  is  considered  astringent,  and  is  used  as  a  snuff  in 
epistaxis.    The  bruised  grass  is    a  popular   application  to 
bleeding  wounds.    The  Indo-Portuguese  call  it  yramina,  and 
use  it  as  a  substitute  for  Triticum  repens,  L.,  which  is  generally 
ousidercd  to  have  been  the  aypaxms  of  the  Greeks,  and  Gramen 
'  f  the  Romans,  though  some  authorities  are  of  opinion  that 
both  T.  repens  and  Gynodon  dactylon  were  used  indiscriminately 
by  the  ancients. 

Description. — The  roots  are  tough  and  creeping,  almost 
oody,  with  smooth  fibres.  Stems  also  creeping  to  a  great 
xtent,  matted,  round,  jointed,  leafy,  very  smooth.  Leaves 
ipering,  sharp-pointed,  ribbed,  hairy,  a  little  glaucous  ;  with 
ing  striated  smooth  sheaths,  and  a  hairy  stipula.  Flowering 
ranches  a  span  high,  leafy,  simple,  terminating  in  4  or  5 
oarly  equal,  crowded,  erect,  many-flowered  linear  spikes  ;  the 
ommon  stalk  of  each  triangular,  roughish ;  flat  and  slightly 
ordered  on  one  side,  along  which-  the  nearly  sessile,  shining, 
'Urplish  flowers  are  ranged  in  two  close  alternate  rows.  The 
orollais  longer  than  the  calyx,  very  much  compressed,  opposite 
'  ith  respect  to  the  latter. 

ZEA  MAYS,  Linn. 

'Fig.— Lam.,  III.,  t.  749  ;  Bentl.  and  Trim.,  t.  296.  Maize, 
adian  Corn  {Eng.),  Mais,  Ble  turc  {F}\). 

Hab. — S.  America  and  "West  Indian  Islands.  The 
tigmas  and  meal. 

Vernacular,— M.akkii,  Bhuta  {jrind.,  Guz.),  Janar  {Beng.), 
lakkai,  Bonda  {Mar.),  Makka-sholom  {Tarn.). 


580 


GRAMINBM 


History,  Uses,  &C. — A  wild  form  of  this  cereal  is  said 
to  be  still  found  in  some  of  the  West  Indian  Islands.  The 
vernacular  names  point  to  its  introduction  into  India  from 
Mecca,    but   the    Durah-i-Makka   or   Gandum-i-Makka  of 
Mahometan  writers  on  Materia  Medica,  which  they  also  call 
Khanderus  {x°^^P°^),  is  the  Sorghum  vulgare  or  Great  millet, 
the  Juar  of  Northern  India,  and  the  Sholam  of  Madras.  The 
Arabs  call  Zea  Mays  Durah  klzdn  or  Durah  sh^iml.    We  leam 
from  Chinese  literature  that  it  was  cultivated  in  China  in 
the  16th  century",  and  was  then    traditionally   asserted  to 
have  been  an  introduction  from  the  west.    On  the  Continent 
of  Europe,  it  is  best  known  as  Turkish  corn.    It  is  now 
cultivated  in  all    warm    countries,   and  is  considered  by 
Mahometan  physicians  to  have  properties  similar  to  those  of 
Sorghum  vulgare,  viz.,  resolvent,  astringent,  and  verj"  nourishing ; 
they  consider  it  to  be  a  suitable  diet  in  consumption  and 
relaxed  condition  of  the  bowels.    In  Europe  it  is  much  u£ 
as  a  valuable  article  of  diet  for  invalids  and  children  under  th 
names  of  Polenta  (Maize  meal)  and  Maizena  (Maize  flour) 
In  Greece  the  silky  stigmata  are  used  in  decoction  in  disei 
of  the  bladder,  and  have  lately  attracted  attention  in  Ame~ 
under  the  name  of  Corn  silk,  of  which  a  liquid  extract  is  sol 
in  the  shops  as  a  remedy  in  irritable  conditions  of  the  bladde 
with  turbid  and  irritating  urine ;  it  has  a  marked  diureti 
action.    The  meal  has  been  long  in  use  in  America  as  a  poultice 
and  giTiel  is  also  made  of  it.    In  the  Concan  an  alkalin 
solution  is  prepared  from  the  burnt  cobs  and  is  given  ? 
lithiasis. 

In  the  United  States  for  starch  manufacture  from  maize  i 
has  been  found  desirable  to  get  rid  of  the  oily  embryo — this 
done  by  machinery.    The  embrj^o  is  too  rich  for  feeding  stoc 
unless  the  oil  is  removed — this  is  done  in  the  hydraulic  p 
and  the  cake  when  ground  into  meal  is  very  valuable  as  a  f 
for  stock.    The  oil  promises  to  be  useful  for  medicinal  p 
poses  instead  of  olive  oil.    In  the  inirefined  state  it  has 
specific  gravity  of -916  at  15° C,  the  ohiidin  test  shows  t 
presence  of  a  large  quantity  of  olein.    Maize  oil  is  of  a  p 
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■llowish-brown  colour,  with  an  odour  and  taste  like  that  of 
l  eshly  ground  corn  meal ;  it  belongs  to  the  non-drying  group 
I  the  vegatable  oils,  does  not  easily  become  rancid,  and  has  no 
irgative  action.    "With  alkalies  it  forms  a  white  soap ;  it 
mtains  fatty  acids  (free)  0*88,  total  fatty  acids  96-75  per  cent., 
iicilaginous  bodies  1*34.    The  loss  sustained  by  purification 
-  under  5  per  cent.    {J.  U.  Lloyd,  Amer.  Journ.  Pharm., 
fuly  1888.) 

Chemical  composition. — The  average  results  of  the  analysis 
f  three  varieties  of  maize  in  an  undried  state  by  Poison, 
■elded  in  100  parts,  54'37  starch,  8*83  nitrogenous  substance,. 

50  fat,  2*70  gum  and  sugar,  15' 77  cellulose,  12"16  water,  and 

67  ash.  Poggiale  found  on  an  average  in  160  parts  of  the 
hied  grain,  64"  5  starch,  6'7  fat,  and  9 "9  nitrogenous  substance, 
'hurch  found  it  to  contain  water  12"5,  albuminoids  9'5,  starch 

)'7,  oil  3'6,  fibre  2"0,  ash  1*7.    American  grain  contained 

per  cent,  more  fat  than  Indian. 


The  following  figures,  quoted  by  Konig,  represent  the  mean 
imposition  of  145  samples  examined  by  various  analysts  : — 


Minimum. 

Maximum. 

Mean. 

7-40 

22-40 

13'12 

5-54 

13-90 

9-85 

ut   

1-61 

8-89 

4-62 

60-49 

74-92 

68-41 

Uulose   

•76 

8-52 

2-49 

sh  .   

•61 

3-93 

1-51 
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The  stigmata  have  been  examined  by  C,  J.  Rademaker  and 
J.  L.  Fischer  {Amor.  Journ.  Pharm.,  1886),  with  the  followin 


results  : — 

Fixed  oil  (petroleum  spirit  extract)    5-25 

Resin,  crystalline  principle,  and  chlorophyll 

(ether  extract)    2'25 

Resin,  crystalline  principle,  and  chlorophyll 

(alcohoKc  extract)   3-25 

Sugar,  gum,  and  extractive  (water  extract)  ...  19-50 
Albuminoids,  phlobapheue,  &c.  (from  alkaline 

solution)   3'50 

Salts  and  extractive  (from  acid  solution)    5-50 

Cellulose   37-00 

Water    20-00 


96-25 


LOLIUM  TEMULENTUM,  Linn. 

Fig. — Engl.  Bot.  xvi.^  t.  1124  ;  Schreh.  Crram.  it.,  t.  3t 
Bentl.  and  Trim.  295.    Bearded  Darnel  {Eng.),  Ivraie  {Fr.). 

Hab. — A  weed  of  cultivation.    Asia,  Europe,  Nort 
Africa.    The  seeds. 

Vernacular. — Mdchhni  (^mo?. ). 

History,  Uses,  &C. — A  noxious  weed  growing  witl.  i| 
wheat  called  dlpa  is  mentioned  by  Theophrastus  (i.,  5),  an<t  ^ 
by  Dioscorides  (ii.,  91) ;  the  latter  writer  notices  its  medicina  {jj 
use  as  an  external  application  along  with  salt  and  radishes  ti  | 
ulcers,  and  with  sulphur  and  vinegar  to  certain  skin  eruptions  | 
also  with  pigeon's  dung  and  linseed  to  disperse  or  matun  i 
glandular  and  gouty  swellings.  It  was  also  used  witJ  ^ 
bitumen,  myrrh,  saffron  or  frankincense  as  a  fumigatory  ji 
promote  conception.  This  plant  was  known  to  the  Romans  a  1 
Lolium,  and  is  mentioned  by  Virgil  (Georg.  I)  as  infeh\^ 
lolium."  Ovid  (Fast,  i.)  speaks  of  it  as  injurious  to  tb)  < 
eyesight,  "  et  careant  loliis  oculos  vitiantibus  agri.'^    Plioi  9 
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icntions  it  in  his  chapter  upon  the  diseases  of  grain  (18,  44), 
ud  again  (22,  58,  77)  reproduces  the  account  given  by  Dios- 
orides  of  its  medicinal  uses.  The  Arabian  lexicographers 
[escribe  the  same  plant  under  the  name  of  Zdwan  or  Ziwan 
^,ljj)  as  a  noxious  weed  growing  among  wheat,  which  often 
;ives  a  bad  quality  to  it  when  accidentally  mixed  with  it, 
ausing  giddiness  ;  they  consider  it  to  be  the  same  as  the  plant 
ailed  Shailam  (^♦^•J;'^).  Abu  Hanifeh  says,  that  Shailam  is  a 
mall,  oblong,  red,  erect  grain,  resembling  in  form  the  (^^-» 
or  grub)  of  wheat ;  and  it  does  not  intoxicate,  but  renders  the 
vheat  very  bitter  ;  and  in  one  place  he  says  the  plant  spreads 
m  the  ground,  and  its  leaves  are  like  those  of  the  willow. 

Ibn  Sina  describes  Ziiwan  and  Shailam  separately,  but  in 
is  account  of  their  properties  there  is  hardly  any  difference, 

being  essentially  the  same  as  Dioscorides'  description  of 
vira.    He  states,  however,  that  both  are  narcotic. 

Forskal  considers  Zdwan  and  Shailam  to  be  different.  Of  the 
inner  he  says  : — "  Zizania  AUepensibus  notissima  :  inter 
'iticum  viget :  si  semina  restant  farinse  (sic)  mixta,  hominem 

ddunt  ex  panis  esu  temulentum :  messores  plantam  non 
r  parant ;  sed  post  triturationem  vanni  aut  cribri  ope  semina 

jiciunt.^'  Of  the  latter  he  says : — "  Shalim  etiam  agri  vitium; 
priore    (ziwan)    tamen   di versa  species ;   decocto  plantae 

ttimduntur   sensus   hominis   qui  operationem  chirurgicam 

hire  debet ;  Avicenna  sic  referente.^^  {Fl.  ^gypt  Arab., 
i.  199.) 

Indian  IVl  ahometan  writers  merely  copy  the  Arabians,  and 
have  met  with  no  mention  of  Darnel  by  Hindu  physicians. 
I  Persia  the  plant  is  known  as  Samuk  and  Gandum-i-diwaheh 
tools'  wheat."  In  Northern  India  it  is  called  Mdchhni 
bearded"  ;  it  does  not  appear  to  be  known  in  the  Peninsula 
'  Bengal. 

Description. — Annual.    Eoots  a  few    downy  fibres, 
oms  annual,  erect,  3  feet  or  more  in  height,  stiff,  smooth, 
ten  branched  from  the  lower  nodes.    Leaves  large,  distant ; 
heaths  smooth,  striate,  ligule  short,  truncate,  blade  5  to  10 
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inches  long,  spreading  and  drooping,  i  to  ^  inch  wide,  lin< 
gradually  tapering  to  the  acute  apex,  dark  green.  Spikelf 
large,  ^  to  1  inch  long,  5  to  11  flowered,  sessile,  laterally  coi 
pressed,  blunt,  arranged  singly  edgewise  alternately  on  oppof^i 
sides  of  the   elongated  rachis,  forming  a  narrow  distich' 
spike,  6  to  1 2  inches  long  ;  rachis  somewhat  flexuose,  hollo^\ 
on  alternate  sides  to  receive  the  spikelets,  faintly  rough 
glumes  2  in  the  terminal  spikelet,  nearly  equal,  only  one  ii 
the  remainder,  placed  on  the  outer  side  of  the  spikelet,  closc-l  > 
appressed,  and  equalling  or  exceeding  it  in  length,  rather  leu 
like,  5-ribbed,  convex,  smooth,  green,  subacute,  not  awnea 
pales  2,  nearly  equal  in  length,  the  lower  rounded  on  the  bar  ■ 
the  edges  somewhat  involute,   5-ribbed,  the  two  outside  ri 
very  strong,  obtuse,  and  membranous  at  the  apex,  a  lit" 
below  which  arises  usually  a  straight  white  awn  of  varial 
length,  the  upper  pale  flat,  appressed  to  the  dorsal  one,  wi 
its  margins  folded  over  on  the  inside,  scarious,  with  two  grf 
veins,  faintly  ciliate  on  the  edges.    Lodicules  2,  connected 
the  base,  entire.    Stamens  3,  ovary  rounded.    Stigmas  2,  ; 
pergilliform.    Fruit  enclosed  in  the  pales  (the  lower  d: 
turgid  and  thickened),  oblong-ovoid,  nearly  \  inch  long,  blui 
concave  on  inner  surface,  pale  brown. 

Chemical  composition. — Filhol  and  Baillet  found  the  seeds  i' 
contain  50  per  cent,  of  starch,  albuminoids,  a.nd  the  othe 
constituents  found  in  cereal  grains ;  also  a  thick,  almost  co 
Crete  green  oil,  one  portion  of  which  was  saponifiable,  and  th 
other  not.  It  was  insoluble  in  water,  but  freely  soluble  i 
alcohol  and  ether.  The  seeds  besides  contained  an  extractiv 
substance  soluble  in  water  and  alcohol.  The  non-saponifiabl 
portion  of  the  oil  they  describe  as  producing  tremulousn:: 
when  swallowed,  but  without  any  narcotism  ;  and  the  extractiv 
as  narcotic.    Both  substances  proved  fatal  to  animals. 

Ludwig  and  Stahl,  besides  starch,  gluten,  &c.,  found  tw 
acrid  oils  soluble  in  alcohol,  but  insoluble  in  water  ;  and  a 
acrid  bitter  glucoside,  soluble  in  water  ;  they  attribute  th 
activity  of  the  seeds  to  the  combined  influence  of  these  dillere 
principles. 
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The  still  more  recent  experiments  of  Wittstein  have  con- 
inced  him  "  that  the  poisonous  characters  of  the  seeds  are  not 
!ue  to  an  acid  body,  nor  to  a  base,  but  to  an  indifferent  body 
'  hich  is  incapable  of  forming  compounds  with  lead  or  zinc, 
id  may  be  completely  extracted  from  the  seeds  by  water  or 
!oohol,  and  only  incompletely  by  ether." 
Dr  P.  Antze,  who  has  recently  examined  the  constituents  of 
he  plant,  both  chemically  and  physiologically,  reports  {Arch. 
■'.  exp.  Path,  unci  Pharm.,  Nov.  1890,  p.  126)  the  isolation  of  a 
v  olatile  alkaloid,  loliine,  and  tcnmlcntic  acid,  which  by  the  action 
'1:  lime  yields  a  base,  temuknti)ie,  as  a  decomposition  product, 
lioliine  is  said  to  yield  good  crystalline  salts  with  sulj^huric, 
lydrochloric,  oxalic,  and  acetic  acids,  but  too  small  a  quantity 
.\'as  obtained    for   analysis.    Injected   subcutaneously  into 
abbits  it  produced  a  rise  in  temperature  as  well  as  an  increase 
4'  the  pulse,  0'08  gram  being  a  lethal  dose,  whilst  the  narcotic 
id  intoxicating  action  of  the  lolium  plant  seems  to  be  due  to 
mulentic  acid  and  the  base  obtained  from  it.    The  acid, 
\  hich  exists  to  the  extent  of  about  1  per  cent,  in  the  seeds,  is 
l>tained  in  crystals  melting  at  234°C.  and  possessing  the 
[)proximate  composition  C^^H^^JN^O*",  and  as  well  as  temuleutine 
\  ields  good  crystalline  salts,  ■  From  experiments  upon  frogs, 
ibbits,  and  the  investigator  himself  ,  it  appears  to  be  twice  as 
jxic  as  loliine  and  rapidly  diminishes  the  heart's  action,  but  if 
he  depression,  which  is  accompanied  by  a  marked  decrease  in 
mperature,  is  overcome,  the  patient  assumes  a  condition  of 
liigh  fever.    Dr.  Antze  recommends,  in  cases  of  poisoning  with 
irnel  grass,  the  administration  of  emetics  and  purges,  followed 
i>y  stimulants  to   raise   the  depressed  action  of  the  heart. 
{Pharm.  Journ.,  Jan.  31st,  ^1891.) 

Toxicolofjy . — The  symptoms  which  darnel  seeds  produce  on 
man  are  described  by  Pcrcira  as  twofold  :  "  those  indicating 
'stro-intestinal  irritation,  such  as  vomiting  and  colic  ;  and 
'  I  lose  which  arise  from  disorder  of  the  cerebro-spinal  system, 
ich  as  headaclie,  giddiness,  languor,  ringing  in  the  ears, 
'  infusion  of  sight,  dilated  pupil,  delirium,  heaviness,  sorano- 
''■ncy,  trembling,   convulsions,  and   paralysis.    These  seeds, 
III.-  74 
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therefore,  appear  to  bo  acro-narcotic  poisons.    According  h, 
Seeger,  one  of  the  most  certain  signs  of  poisoning  by  them  i; 
trembling  of  the  whole  body."    Death  has  sometimes  resulted 
from  their  use,  but  when  suitable  remedies  have  been  used 
such  as  evacuants  and  stimulants,  the  seeds  have  not  proved 
fatal  to  man.    Recent  experiments  made  by  A.  S.  Wilson  ol 
Aberdeen  conclusively  proved  that  healthy  darnel  seeds  ha\  • 
no  injurious  effects.    In  selecting  healthy  seeds,  Mr.  Wilso: 
observed  the  grains  to  be  frequently  affected  by  ergot  an 
other  fungi,  and  to  be  also  liable  to  a  disease  of  a  moi 
obscure  type. 

From  Dr.  P.  Antze's  experiments  it  appears  that  there  ai  • 
two  poisonous  principles  in  the  diseased  seeds,  one  an  acri 
poison  giving  rise  to  a  febrile  condition,  and  the  other 
narcotic  powerfully  depressing  the  heart's  action. 

In  the  Report  of  the  Chemical  Examiner,  N.-W.  Province 
and  Oudh,  for  1879,  the  occurrence  of  darnel-poisoning  amen 
the  men  of  the  Ghoorkha  Regiment  at  Almora,  and  also  aiuou . 
some  of  his  own  servants  at  Nynee  Tal,  is  recorded.  He  statt 
that  the  grass  is  recognised  as  injurious  by  the  peasantry  i 
the  MoozafEarnagar  District,  where  it  is  called  Mochni.  Th 
symptoms  observed  were  vomiting,  headache,  and  gre^i 
giddiness  ;  no  fatal  cases  occurred. 

BAMBUSA   ARUNDINACEA,  Rctz. 

Fig. — Roxb.  Cor.  PI.  i.,  t.  79 ;  RheedCf  Hort.  Mai.  i.,  t.  !• 
Bamboo  {Eng.),  Bambou  {Fr.). 

Hab. — Throughout  India.  The  young  shoots,  seeds,  an 
silicious  concretion. 

Vernacular. — Bans  {Hind.i  Beng.),  Vansa  {Giiz.),  Vans. 
Kalaka,  Tokara  {Mar.),  Mangal  {Tarn.),  Bonga,  Veduru  {Tel. 
Bidungulu  {Can,). 

Bamboo  Manna. — Bans-lochan  {Hind.),  B^ns-kapdr  {Bcng. 
Vdnsa-lochana  {Mar.),  Vansa-kapiira  {Guz.),  Munga-hipr 
{Tarn.),  Veduruppu  {Tel.),  Bidaruppu  {Can.),  Moleupp 
{Mai.), 
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History,  Uses,  &C. —The  Bamboo,  in  Sanskrit  Vans^  and 
lu,  is  considered  by  the  Hindus  to  have  the  hardest  of  woods, 
word  also  signifies '  spine'  and  *  lineage,'  thus  Vansa-visuddha 
I  as  "made  of  a  good  bamboo,"  i.e.,  of  a  pure  or  good  family, 
d  Vansa-dhara  "  carrying  a  bamboo,"  i.e.,  maintaining  a 
nily,  Vansa-pratishthana-kara  "establishing  a  family  on  a 

10  foundation."    The  Abbe  Dubois,  in  his  Description  of  India, 
ites  that  the  young  Indian  bride  and  bridegroom  are  made 
-tand  in  two  bamboo  baskets  placed  side  by  side,  and  the 
'  or  Arbor  generationis  of  the  caste,  at  Hindu  marriages,  is 

11  cd  in  a  winnowing  fan  made  of  bamboo.  The  wild  tribes 
the  Garrow  hills,  who  have  no  temples  or  altars,  set  up 

posite  their  huts  a  bamboo  post  which  they  deck  with  flowers 
d  tufts  of  cotton,  and  before  it  they  make  offerings  to  their 
d.  Indian  anchorites  carry  a  bamboo  stick  having  seven 
ots.  A  bamboo  flowering  is  an  event  of  rare  occurrence, 
d  which  is  supposed  to  bring  in  its  train  all  sorts  of  evil, 

impanied  by  dire  distress  and  famine.  The  seeds  of  the 
niboo,  in  Sanskrit    Vansa-tandula,  Vansa-ja,  V^nu-yava, 

nu-vija,  have  often  proved  of  great  value  in  famine  seasons, 
viug  thousands  oi  lives  ;  this  was  the  case  in  Orissa  in  1812, 
d  in  Canara  in  1864.  The  young  shoots  which  appear 
wards  the  end  of  the  rainy  season  are  used  as  a  vegetable ; 
•V  are  minced  very  finely  and  soaked  in  water  to  remove  the 
!  ter  taste,  and  then  cooked  with  ddl,  and  seasoned  according 
taste  :  they  are  also  made  into  pickle. 

V  decoction  of  the  joints  of  the  bamboo  is  supposed  to  have 
iction  on  the  uterus,  and  is  used  by  females  after  deKvery 
tuse  a  free  flow  of  the  lochial  discharge.  The  same  part  of 
plant  pounded  with  water  is  applied  to  inflamed  joints.  The 

"•e  of  the  leaves  with  aromatics  is  given  in  haimatemesis. 
•  leaves  are  very  commonly  given  to  horses  by  syces  as  a 

"ledy  for  coughs  and  colds. 

I'umboo  manna  is  the  Vansa-lochana  of  the  Indian  physi- 
in  the  Nirghantas  it  bears  many  synonyms,  such  as 
"sa-rochana,    Tvak-kshira    "  bark-uiilk,"  Vausa-karpura 
imljoo  camphor,"  Vausa-sarkara  "  bamboo  sugar,"  Vausahva 
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"  bamboo  sacrifice,"  Siibbra,  aud  Sita  "  white,"  &c.  It  ig 
considered  to  be  strengthening,  tonic,  cohl,  aud  sweet;  to 
alleviate  thirst,  aud  to  avert  phthisis,  fever,  asthma,  cough, 
biliousness,  skin  diseases,  and  Vayu  (morbid  alTections  of  the 
windy  humor).  As  an  example  of  the  way  in  which  it  is 
prescribed,  the  following  formula  for  making  the  Sitopaladi- 
cimrna  will  be  found  in  Sarangadhara : — Bamboo  manna  8  parts, 
long  pepper  4,  cardamoms  2,  cinnamou  1,  sugar  16.  Powder 
and  mix.  Dose  about  60  grains,  to  be  given  with  honey  and 
ghi  in  phthisis  and  cachexia. 

The  belief  in  the  strengthening  properties  of.  bamboo  mauna 
appears  to  have  originated  among  the  aboriginal  tribes  of 
India,  as  on  the  West  Coast  it  is  the  first  solid  food  which  the 
Thana  Kolis  give  their  children.  The  same  belief  seems  to 
have  prevailed  in  Borneo,  as  Marco  Polo  relates  that  pieces  of 
this  substance  were  let  in  under  the  skin  by  the  natives  to 
make  the  body  wound-proof. 

We  hold  with  Salmasins  that  bamboo  manna  was  the 
substance  known  to  the  Greeks  as  o-aK^ap  aaKxapop^  and  described 
by  them  as  a  white,  concreted  or  crystalline  substance  like 
common  salt,  because  there  was  no  kind  of  sugar  prepared  from 
the  sugar-cane,  answering  to  this  description,  known  in  India 
in  the  time  of  Dioscorides.  The  name  Sarkara,  which  signifies 
"  grit,  pebbles,  sand,'^  was  applied  by  Hindu  waiters  at  that 
time  to  several  substances,  viz.,  Guda  or  molasses  in  a  dry 
gi'anular  state,  the  only  kind  of  cane-sugar  then  in  use  ini 
India ;  Tamsa- sarkara,  the  concrete  manna  of  Alhagi ;  and  Vansa\ 
sarkara,  the  concretion  found  in  the  bamboo.  The  Sanskrit 
name  Khanda  was  also  applied  to  Guda,  which  is  the  substance 
known  in  the  vernaculars  as  Gur  or  Gul,  aud  is  still  the  kind^ 
of  sugar  most  used  by  the  Hindus.  Pale  crystalHue  sugar,  tha 
Chini  of  the  bazars,  does  not  appear  to  have  been  known  unti 
some  400  years  after  the  date  of  Dioscorides. 

Under  the  name  of  Tabdshir,  a  corruption  of  the  Sanskn 
Tvak-kshira,  bamboo  manna  was  known  to  the  early  Ara 
travellers  in  the  East ;  the  port  of  Thana,  on  the  West  Coast  o 
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idia,  was  famous  for  its  TabasTiir  in  the  time  of  Idrisi  (1135) 
1(1  supplied  it  to  all  marts.    Ibn  Siaa  describes  Tabasliir  as 
4riugent  and  stomacbic,  useful  in  erysipelas  and  to  allay 
irst  in  bilious  dyspepsia,  cardiacal,  and  strengthening.    As  a 
>  al  application  it  is  used  to  relieve  tbe  beat  and  irritation 
aused  by  aphthous  eruptions  along  with  pounded  rose  leaves, 
iter  Mahomedan  writers  upon  the  Materia  Medica  of  the  East 
lave  added  nothing  of  importance  to  Ibn  Sina's  account  of  the 
ifug.    riuckiger  [Zur  Geschichte  des  Tabaschir,  Zeit.  des  allg. 
k'rr.  Apoth.  Ver.  Nr.  14  u.  15,1887)  mentions  a  list  of  Indian 
lods  on  which  transit  duty  was  levied  at  Aden  in  1270  ;  in  it 
abushir  is  mentioned  together  with  tamarinds  *and  camphor, 
[e  also  draws  attentiou  to  a  remarkable  connection  between 
I'abasliir  and  ivory   ashes,  generally  known  by  the  name  of 
i^iodium.    Idrisi,  in  the  middle  of  the  12th  century,  points  out 
hat  the  latter  was  used  to  adulterate  the  former,  while  others 
)f  a  different  opinion  assign  a  greater  value  to  Spodium. 

arcia d'Orta ( Colloqidos  5 1  )mentions  both  Tabashir  and  Spodium, 
^\  hich  he  considers  to  be  Pompholyx  or  Turtia  (white  of  zinc  ? 
ilamine  ?),  and  states  that  in  Persia  and  Arabia  Tabashir  was 
•11  er ally  paid  for  by  its  weight  in  silver  ("  o  prego  ordinario 
ua  Persia  e  Arabia  e  a  peso  de  prata  ") ;  he  also  describes  black 
ir  grey  Tabashir,  which  was  of  less  value  and  was  obtained  by 
l)urning  the  bamboo  cane.    Fliickiger  remarks  that  it  is  most 
likely  that  the  name  "  Spodium  da  canna  "  was  given  to  this 
black  Tabashir  or  perhaps  to  the  ashes  of  the  cane,  and  that  it 
might  be  owing  to  this  circumstance  that  in  later  times  the 
name  Spodium  came  to  be  applied  to  animal  charcoal  (bone- 
black).    The  idea  of  black  seems  not  to  have  been  connected 
•>vith  the  original  Greek  name  o-ttoSo?  (ashes).    Fliickiger  also 
draws  attention  to  the  Latin  translation  of  a  Persian  Karabadin 
or  Pharmacopoeia  by  the  Carmelite  Friar  P.  Angelus,  published 
iu  Paris  in  1681,  in  which  Tabashir  is  spoken  of  as  pseudo- 
podium,  anti-spodium ,  and  spodium-arabicum.    Eheede  as  well 
s  Rumphius  notice  Tabashir,  but  it  does  not  appear  to  have 
ttracted  much  attention  in  Europe  until  Dr.  Patrick  Russell 
drew  the  attention  of  the  Royal  Society  to  it,  and  induced 
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J araes  Louis  Macie  to  make  an  analysis,  which  showed  that  it 
consisted  principally  of  silica. 

Further  information  on  Tabashirinay  be  obtained  from  Pi-of, 
nUckiger's  papers  above  mentioned,  and  a  paper  by  Dr.  Brandis 
in  the  Indian  Forester,  March,  Vol.  XIII. 

Description. — Tabashir  consists  of  irregularly- shaped 
fragments  of  an  opaque  white  or  bluish  opalescent  colour,  the 
larger  pieces  are  about  an  inch  in  diameter,  concavo-convex,  and 
have  evidently  derived  their  form  from  the  joint  of  the  bamboa 
in  which  the  deposit  has  collected.  The  raw  article  is  blackened 
and  dirt}'",  having  apparently  been  obtained  by  burning  the  bam- 
boos, or  on  account  of  the  presence  of  insects ;  to  make  it  fit  for 
use  it  is  calcined,  when  it  becomes  perfectly  clean. 

Chemical  composition. — Cavendish  {Ebenda,  370)  determined 
the  specific  gravity  of  Tabashir  to  be  2*169  at  11'4°0. 

Humboldt  remembered  the  analysis  of  Macie  when  he  and 
Bonpland  discovered  a  similar  substance  at  the  volcano  of 
Pichincha,  not  far  from  Quito.  He  wrote  from  Mexico  on  the 
22nd  of  April  1803  to  Antonio  Joseph  Cavanilles,  Director  of 
the  Botanic  Garden  at  Madrid  [Annales  du  Musetmi,  iv.  (An,  xii., 
1804),  478) — "  Vous  vous  souvenez  sans  doute  de  cette 
'  substance  siliceuse,  ressemblante  a  I'opale  que  M.  Macie 
analysa  en  Angleterre.  Nous  I'avons  decouverte  a  I'ouest  du 
volcan  Pichincha,  dans  les  bambous  ou  gros  roseaux 
appeles  Guaduas  dans  le  royaume  de  Santa  Fe.  J'ai  fait  des 
experiences  chimiques  sur  le  sue  de  cette  graminee  colossale, 
avant  que  la  substance  siliceuse  se  fflt  deposee,  et  j'y  ai 
remarque  des  phenomenes  tres- curie ux ;  il  est  susceptible  d'une 
putrefaction  animale,  et  parait  annoncer  une  certaine  conibiu- 
aison  d'une  terre  simple  avec  I'azote."  The  Guaduas  are  the 
representatives  of  the  Indian  bamboos  in  South  America  and 
closely  related  to  them.  The  specimen  of  American  Tabc4shir 
which  Humboldt  sent  to  Paris  was  examined  by  Fourcroy 
and  Vanquelin  {Ann.  du  Mus.,  vi.  (1806),  382—385);  they 
found,  besides  70  per  cent,  of  silicic  acid,  30  per  cent,  of  potash 
and  lime.    It  would  be  interesting  to  know  if  it  was  perhaps  a 
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Uicate,   which   seems   possible,  as  they  mention  traces  of 
\  stallization.     The  remarkable  optical  properties  of  this 
iiorphous  silicic  acid  attracted  the  attention   of  Brewster 
frans.  Roy.  Soc.  London  (1819),  i.,  283—299),  who  found  it  to 
lossess  A''ery  little  power  of  refracting  light,  and  to  show  when 
11  ated  in  the  dark  a  brilliant  phosphorescence.    The  informa- 
ion  concerning  its  physical  properties  given  by  Brewster  was, 
utwever,  partly  contradicted,  and,  as  it  seems,  with  reason,  by 
niibourt  in  1885.    Edward   Turner  {Ebenda,  pp.  335—338) 
(Uind  that  the  substance  examined  by  Brewster  could  easily 
dissolved  in  a  solution  of  caustic  potash,  even  after  having 
K^en  heated  ;  the  silicic  acid  separated  from  the  solution,  after 
ing  heated  to  redness,  weighed  nearly  as  much  as  the 
iiiantity  of  Tabashir  examined.     The  transparency  which 
ibashir  acquires  when  immersed  in  water  was  noticed  by 
liewsterand  Guibourt;  this  property  is  still  more  striking  when 
t  is  immersed  in  a  volatile  oil  or  liquid  paraffin,  for  then  with 
(  ry  pure  specimens  the  outlines  are  scarcely  to  be  distinguished, 
ruibourt  determined  its  sp.  gr.  in  water  to  be  2  "149  at  4°C., 
nd  found  Indian  Tabashir  to  be  composed  of  97*39  per  cent,  of 
ilicic  acid,  2*9  per  cent,  water,  with  traces  of  potash  and  lime. 

In  1859  Fliickiger  {Schtveizerische  Zeitsch.  f.  Pharm.,  1859, 
M4)  examined  a  very  fine  specimen  of  Tabashir  from  Java, 
vhere  it  is  known  by  the  name  of  Batiigining,  and  found  it  to 
oe  almost  pure  silicic  acid.  It  would  appear,  however,  to  be 
(iometimes  mixed  or  adulterated  with  the  ashes  of  the  cane,  as 
IRost  van  Tonningen  [Jahresb.  der  Chem.,  1860,  531)  found  a 
ppecimen  to  contain  silicic  acid  86*38,  water  7'63,  oxide  of 
rjon,  potash,  and  lime  5*99  per  cent. 

The  careful  examination  of  Tabashir  made  byPoleck  [Zeitsch. 
ties  osterr.  Apoth.  Ver.,  ]  887,  p.  139)  shows  beyond  doubt  that 
t.t  may  be  considered  to  be  silicic  acid,  although  the  question 
tremains  open,  whether  it  is  the  normal  acid  Si(OH*). 
I( Fliickiger,  Zur  Geachichte  des  Tahaschir,  Zeitsch.  des  allg. 
mterr.  Apoth.  Ver.  Nr.  14  u.  15,  1887.)  As  regards  the 
i«fariations  observed  in  the  amount  of  water  contained  in  this 
isubstancc,  the  reader  is  referred  to  our  remarks  under  Commerce. 
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The  ash  of  bamboo  stems  has  been  analysed  by  ITammer-i 
bachcr  with  the  following  results :  SiO'-,  28-264 ;  CaOJ 
4-481 ;  MgO,  6-569 ;  K^^O,  34-217  ;  Na^O,  12-765  ;  CI,  2-0(j-2  \ 
SO^  10-705  ;  Ferric  phosphate,  0'037=99-100.  The  ^ash  i.J 
rich  in  silica  and  alkalis,  poor  in  alkaline  earths.  The  propor-l 
tion  of  alkalis  is  about  the  same  as  in  the  ashes  of  ordinar}-j 
roots.    {Liebig's  Annalen,  clxxvi.,  87.)  | 

Com»2erce.— Bombay  appears  to  have  inherited  the  ancient' 
trade  in  Tabashir  which  foi'merly  centered  in  Thana.    The  ra 
article   is,  however,  now  obtained  from  Singapore,  and  i 
probably  the  produce  of  Java  and  other  islands  of  the  East^i 
ArchijDclago.    The  Indian  bamboos  being  under  the  protectio 
of  the  Forest  Department  prevents  their  being  destroyed  I' 
obtain  Tabashir,  besides  they  are  of  much  more  value  for  otb( 
purposes.    The   Bombay   trade   in  this  article  is  now  tl. 
monopoly  of  a  Mahometan,  who  is  the  sole  importer  of  the  ra' 
material,  which  he  calcines  and  afterwards  sells  in  bulk  :. 
Es.  2-10  per  lb.    He  also  sells  a  selected  quality  at  Rs.  ^ 
per  lb.,  and  an  inferior  quality  at  He.  1-4.    The  method  o 
calcination  is  a  trade  secret.    After  it  has  been  calcin 
Tabashir  is  placed  in  water,  which  it  absorbs  and  incre 
greatly  in  weight,  becoming  cold  to  the  touch ;  this  fact  i 
pointed  out  to  the  purchaser  as  a  proof  of  its  cooling  qualities 
The  water  is  retained  by  the  drug  for  a  long  time. 

SACCHARUM  OFFICINARUM,  Lmn. 

'Fig,  —  Woodvilk,t.  266;  Tussac,  Fl.  Antilles,  i.,  ft.  23-25 
Bentl.  and  Trim.,  t.  298.  Sugar-cane  [Eng.),  Canne  a  sucr 
{Fr.). 

Hab. — India.    Cultivated   in   all   warm  climates.  Tfe 
juice  and  root. 

Vernacular. — Ilkh,  Ganna  {Illnd.),  Ak  (Bcnr/.),  Us  (Mar.) 
Sh6-adi  Karumbu  {Tam.),  Cheruku  {Tel.),  Karimp 

{Mai.),  Khabbu  {Can,). 
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History,  Uses,  &C.— If  the  wild  form  of  the  sugar-cane 
5  to  he  anywhere  now  met  with,  it  is  in  India,  of  which  country 
:  is  undoubtedly  a  native,  and  where  it  has  been  cultivated 
vrom  the  earliest  antiquity.  Whether  the  species  grown  in  China, 
.Isinense  (Roxb. ),  is  specifically  the  same  is  scarcely  determined 
yith  certainty,  but  it  is  probably  native  in  that  country.  {Bentl. 
md  Trim.)  The  Sanskrit  name  of  the  plant  is  Ikshu,  and  it'is 
•Jso  called  Guda-trina,  "  the  grass  from  which  guda  is  made," 
jnd  Q-uda-daru,  &c. ;  from  the  juice  (Ikshurasa)  the  ancient 
lindus  prepared  an  extract  by  boiling,  which,  when  soft  and 
ifcicky,  was  called  Ikshurasa-kvatha,  Phanita,  and  Guda,  but 
I'hen  allowed  to  drain  and  become  dry  was  known  as  Guda- 
larkara,  Khandaor  Khanda-sarkara,  and  Matoyandika.  Twelve 
larieties  of  sugar-cane  are  mentioned  by  Sanskrit  writers,  but 
la  this  number  are  probably  included  other  grasses  belonging 
o  the  genera  Saccharum,  Sorghum,  &c.  The  root  of  the  sugar- 
lane  is  also  used  in  Hindu  medicine,  and  is  considered  to  have 
?emulcent  and  diuretic  properties.  It  is  an  ingredient  along 
idth  the  roots  of  Saccharum  sara,  8.  spontaneum,  Eragrostis 
n/nosuroides,  and  Gynodon  dactylon  in  the  compounds  known  as 
'i^rinapancha-mula  and  Kuki'Valeha,  which  are  much  prescribed 
is  adjuncts  to  metallic  medicines  in  gonorrhoea  and  other 
Iffections  of  the  urinary  passages.  A  kind  of  rum  was  also 
ibtained  by  the  ancient  Hindus  from  the  juice  of  the  cane  or 
Tom  guda  and  water  fermented,  which  was  known  as  Sidhu 
nd  Ganda. 

The  unrefined,  dark-brown  Guda  or  Phanita  of  the  Hindus 
fas  known  to  the  ancient  Persians  as  A^ilj  (P^nii;)  and 
*Shakar) ;  from  it  they  manufactured  the  dry  crystalline  sugar 
vhich  they  call  (Kandj  or  e>  Ui  (Nabat),  now  generally 
mtten  <^  by  both  Arabs  and  Persians.  We  have  already 
'tated  (see  Article  on  Bambusa)  our  reasons  for  believing  that 
ihe  (TOiKxapov  of  Dioscorides  was  not  cane-sugar,  viz.,  that  no  such 
'.rticle  as  sugar  in  a  dry  crystalline  state  was  known  in  India 
-t  that  time,  the  only  kind  of  sugar  used  by  the  Hindus  being 
bhe  dark -brown  mass  known  as  guda,  and  which  is  still  the 
itind  of  sugar  most  popular  in  India.  This  substance,  as  well 
111.-75 
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as  the  gucla  prepared  from  the  palm  (</>ot«'t^),  was  called  by  the 
Greeks  fif^t  (honey),  and  is  mentioned  by  Herodotus,  Theophras' 
tus,  Seneca,  Strabo,  and  other  early  Avriters  as  ''Honey  of  Canes" 
and  "  Honey  made  by  human  hands."    The  vernacular  nam 
Misri,  "  Egyptian/'  for  refined  sugar,  and  Chini,  "  Chinese/*! 
for  sugar-candy,  point  to  these  crystalline  forms  of  sugar 
comparatively  recent  introductions  into  India,  and  at  the 
present  time  the  sugar- candy  of  Indian  commerce  is  chiefl" 
imported  from  China,    When  we  consider  that  the  sugar-ca: 
was  known  to  the  ancients  from  the  time  of  Nearchus,  it 
hardly  reasonable  to  suppose  that  Pliny  coidd  be  so  ill-informi 
as  to  speak  of  Saccharum,  if  by  that  name  he  meant  cane-sugar, 
as   only  employed  in  medicine.    Lucan,  writing  about  tlii 
same  time,  wtis  aware  that  the  Hindus  drank  the  juice  of  th( 
cane : 

"Quique  bibunt  tenera  dulces  ab  arundine  succos." 
At   the  present    day,  the  cane-presser,   with   his  primitivq 
press,  is   a  familiar  personage   at  Indian  fairs,   where  li€ 
dispenses  the  luscious  juice  to  his  customers  at  about  twopenc 
a  pint. 

Sugar,    under   the   name   of  Shi-mi   "  stone  honey," 
frequently  mentioned  in  the  ancient  Chinese  annals  among  t1 
productions  of  India  and  Persia ;  audit  is  recorded  that  thi 
Emperor   Tai-tsung  (A.D.  626 — 650)  sent  an  envoy  to  tli( 
kingdom  of  Magadha  in  India,  to  learn  the  method  of  maun' 
facturing  it.    {Bretschneide)\  Ghinese  Botanical  Works,  3  870,  46. 
The  Chinese  acknowledge  that  the  Indians  between  A.P.  7& 
and  780  were  their  first  teachers  in  the  art  of  making  suj 
An  Arabian  writer,  Abu  Zaid-el-Hasan,  states  that  abouj 
A.D.  850  the   sugar-cane  was  growing  on  the  north-eastei 
shore  of  the  Persian  Gulf ;  and  in  the  following  century,  th( 
traveller  Ali  Istakhri  found  sugar  abundantly  produced  n 
the  Persian  Province  of  Kuzistan.    About  the  same  tinKj 
(950)  Moses   Chorenensis  stated  that  the   manufacture  oi 
sugar  was  flourishing  near  the  celebrated  school  of  medicm| 
at   Joudisabur  in  the  same  province,  and  remains  of  thi 
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uliistry  in  the  shape  of  mill&tones,  &c.,  still  exist  near 
'.hwas. 

Persian  and  Arabian  physicians  of  the  10th  and  11th 
euturies,  such  as  Eazi,  Ali  Abbas,  and  Ibn  Sina,  introduced 
agar  ( Sukkar  )  into  medicine.  The  Arabs  cultivated  the 
nne  in  many  of  their  Mediterranean  settlements^  as  Cyprus, 
icily,  Italy,  Northern  Africa,  and  Spain.  The  Calendar  of 
ordova  shows  that  as  early  as  A.D.  961  the  cultivation  was 

ell  understood  in  Spain,  which  is  now  the  only  country  in 
/lU'ope  where  sugar-mills  still  exist. 

The  importance  of  the  sugar  manufacture  in  the  East  was 
itnessed  by  Marco  Polo,  Barbosa,  and  other  European 
ivellers  ;  and  the  trading  nations  of  Europe  rapidly  spread 
J  cultivation  of  the  cane  over  all  the  countries  of  which  the 
liinate  was  suitable.  The  ancient  cultivation  in  Egypt, 
robably  never  quite  extinct,  was  revised  on  an  extensive  scale 
\  the  Khedive  Ismail  Pasha.  {Pharmacographia.] 

Sugar  is  of  comparatively  little  value  for  its  independent 
ttects,  but  few  substances  are  more  useful  as  an  associate  of 

ler  medicines,  whether  to  preserve  them  from  oxidation 
nd  decomposition,  to  conceal  or  improve  their  taste,  or 
J  give  them  special  pharmaceutical  forms. 

In   solution  sugar  is  almost  exclusively  lenitive,  but  in 
\\  der  it  is  stimulant.    It  is  universally  employed  to  diminish 
i'}Tiess  of  the  mouth  and  fauces,  to  allay  irritation,  and  to 
litigate  cough  and  hoarseness.    Sugar  dissolved  in  water  is  said 
•  have  a  diuretic  effect.    When  injected  into  the  veins  of  ani- 
vdh  it  is  said  to  be  powerfully  diuretic  (Kichet  and  M.  Martin, 
!<'d.    Record,  xxi.,  394).    It  certainly,   when  moderately 
d,  promotes  digestion  and  allays  nervous  excitement.  For 
se  purposes  sweetened  water  [eau  sucree)  is  universally 
ployed  in  France  and  Southern  Europe.    Formerly  a  strong 
lution  of  sugar  was  much  used  as  an  antidote  to  corrosive 
isons.    It  enters  into  all  the  drinks,  mucilaginous,  farina- 
>us,  and  gelatinous,  employed  in  febrile  diseases.  Finely- 
\vdcred  sugar  will  sometimes  relieve  the  hiccough,  which,  in 
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nursing  infants,  is  apt  to  arise  from  over-feeding.  Loaf-sugar, 
eaten  freely,  is  said  to  arrest  the  development  of  alcoholic 
intoxication,  perhaps  by   retarding   gastric  absorption, 
strong  solution  of  sugar  injected  into  the  rectum  has  been  used 
successfully  to  destroy  ascarides  of  that  part.    In  powder  it  i 
very  efficient  as  a  remedy  for  aphthae  of  the  mouth,  in  repre"" 
ing  the  exuberant  and  stimulating  the  indolent  granulations  o 
ulcers,  in  removing  opacities  of  the  cornea,  and  in  cu  ' 
granular  eyelids.    Sugar  has  been  claimed  by  Fischer  to  be 
efficient   antiseptic  dressing  for  wounds.    He   associated  it 
however,  with  other  antiseptics ;  but  Windelschmidt  sta1 
that  for  small  wounds  sugar  is  equal  to  iodoform  as  a  dressia 
{Med:  News,  xliii.,  462).    In  chronic  lar)nigitis,  when  inhal 
by  a  sudden  aspiration  from  a  tube  extending  to  the  root  o 
the  tongue,  it  may  be  used  with  advantage  alone  or  mix" 
with  other  powders.    In  the  same  manner  it  may  be  employ 
as  a  snuff  in  chronic  ozaena.    The  fumes  from  burnt  su 
destroy  offensive  effluvia,  and  are  conveniently  disengaged  1) 
sprinkling  sugar  upon  burning  coals  or  on  a  hot  shovel 
{Stille  and  Maisch.)    We  have  already  referred  to  the  usee 
sweetmeats  by  opium-eaters  to  counteract  the  effects  of  the  dr 
(p.  96,  Vol.  I.). 

Cultivation. — The  sugar-cane  season  comprises  nearly 
twelvemonth.  The  land  chosen  is  usually  a  good  loam  o 
light  clay  manured.  The  leafy  ends  of  the  preceding  season' 
canes  are  cut  off,  or  the  whole  cane  is  chopped  into  pieces  so  a 
in  any  case  to  include  two  nodes  or  joints,  aild  these,  toth 
number  of  about  20,000  per  acre,  are  planted  in  furrows  i 
January  and  February.  The  land  is  irrigated  occasional! 
from  this  time  to  the  commencement  of  the  rains.  Th 
harvest  begins  in  the  beginning  of  December,  and  the  cuttin 
and  crushing  of  the  canes  and  boiling  of  the  juice  is  carried  o 
till  January  and  February.  Excepting  the  few  mills  unde 
European  management,  the  crushing  and  boiling  is  perform 
by  primitive,  and,  therefore,  rude  processes.  The  avera 
outturn  per  cent,  of  cane  in  the  North -West  Provinces  is  state 
by  Messrs.  Duthie  and  Fuller  to  be  as  follows  :  100  of  canes^l 
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of  juice=18  of  guda  (unrefined  sugar)  or  ]  7-5  of  shakar  * 
Idry,  unrefined  sugar),  or  19-5  of  rah  (syrupy  sugar).  The 
aatives  generally  manufacture  the  juice  into  the  two  kinds  of 
ifuda,  called  in  the  vernaculars  gura  or  gula. 

Description. —  The  transverse  section  of  a  sugar-cane 
Bxhibits  numerous  fibre -vascular  bundles,  scattered  through 
bhe  tissue,  as  in  other  monocotyledonous  stems ;  these  bundles 
are  most  abundant  towards  the  exterior,  where  they  form  a 
dense  ring  covered  with  a  thin  epidermis,  which  is  very  hard 
ifrom  the  quantity  of  siKca  deposited  in  it.  In  the  centre  of 
bhe  stem  the  vascular  bundles  are  few  in  number,  and  traverse 
an  abundant  parenchyma  which  contains  in  its  thin-walled 
cells  an  almost  clear  solution  of  sugar,  with  a  few  small  starch 
^anules  and  a  little  soluble  albuminous  matter.  The  latter  is 
(found  in  larger  quantity  in  the  cambial  portion  of  the  vascular 
►bundles.  The  walls  of  the  medullary  cells  contain  pectic 
rmatter,  but  not  in  sufficient  quantity  to  cause  them  to  swell 
tmuch  in  water.  {Wiesner.)  The  unrefined  sugar  of  India 
](gura  or  gula),  often  incorrectly  termed  molasses,  occurs  in  two 
(forms  in  the  bazars — one  is  a  blackish  sticky  mass  without 
(evident  crystalline  structure,  the  other  is  a  dark-brown  partly 
vcrystalline  mass  which  crumbles  on  pressure,  and  is  generally 
ippoken  of  by  the  dealers  as  floury  gur  or  gul — the  first 
^contains  the  whole  of  the  uncrystallizable  portion  of  the  syrup, 
in  the  other  most  of  this  has  been  drained  off.  Indian 
imolasses  or  treacle  is  of  a  very  dark  colour,  of  a  peculiar  sharp 
fflavour,  and  has  a  bitterish  after- taste  caused  by  the  presence  in 
it  of  caramel  or  burnt  sugar,  produced  during  the  careless 
(evaporation  of  the  cane  juice.  It  is  hardly  suited  for 
Jpharmaceutical  purposes,  and  as  sold  in  the  bazars  is  generally 
freely  watered  and  in  a  state  of  fermentation.  The  refined 
!■  sugars  of  Indian  commerce  are  manufactured  on  the  European 
'System,  chiefly  in  Bengal,  or  are  imported  from  Mauritius,  and, 

*  Called  by  Europeans  Jaggery,  a  corruption  of  the  Sanskrit  Sarkara, 
•which  in  Ceylon  is  the  vernacular  name  for  unrefined  sugar  in  the  corrupted 
«forru  of  Shakkare. 
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ill  the  case  of  loaf-sugar,  from  France.    Tliey  differ  in 
respect  from  the  sugars  of  European  commerce. 

Chemical  composition. — The  sugar-cane  is,  when  mature, 
composed  of  cellulose  8  to  12  per  cent.  ;  sugar  18  to  21; 
water,  including  albuminous  matter  and  salts,  67  to  73.  Of 
the  entire  quantity  of  juice  in  the  cane,  from  70  to  84  per  cent, 
can  be  extracted  by  crushing  and  pressing,  and  yields  in  a 
crystalline  state  about  three-fifths  of  the  sugar  which  the  cane 
originally   contained.    The   juice  has  on  an  average  the 


following  composition  : — 

Albuminous  matters  '   0"03 

Granular  matter  (starch  ?)    O'lO 

Mucilage  containing  nitrogen    0'22 

Salts,  mostly  of  organic  acids    0*29 

Sugar   18-36 

Water   81-00 


100-00 


There  is  also  present  in  the  juice  a  very  small  amount  of  a 
slightly  aromatic  substance  (essential  oil  ?)  to  which  the  crude 
cane-sugar  owes  a  pecuHar  odour  which  is  not  observed  in 
sugar  from  other  sources.  [PhannacograpMa.)  Sugar, 
QiagaaQ",  may  be  obtained  in  large  transparent  rhombic 
prisms,  known  as  sugar-candy,  which  does  not  differ  from 
lump-sugar,  except  that  the  latter  is  in  crystalline  masses  from 
disturbed  crystallization.  Sugar  has  the  specific  gravity  1-58 
[Kop]}),  is  permanent  in  the  air,  neutral,  without  odour,  has  a 
very  sweet  taste,  and  dissolves  at  ordinary  temperatures  in 
one-half  its  weight  of  water,  yielding  a  dense,  sweet,  and 
colourless  liquid  known  as  syrup  ;  saturated  at  15°  C.  such  ,A 
solution  contains  66  per  cent,  of  sugar,  and  this  has  the 
density  1-345082  {Michel  and  Kraft).  At  the  boiliug-pomt 
sugar  dissolves  in  water  almost  in  all  proportions.    It  requires 
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r  solution  about  80  parts  of  boiling  absolute  alcohol,  28  parts 
boiling  officinal  alcohol,  and  about  4  parts  of  boiling  alcohol, 
c.  grav.  "SSO,  these  solutions  depositing  most  of  the  sugar  on 
oling.    The  solubility  is  greater  in  weak  alcohol^  both  cold 
ud  hot.    At  15°  C.  1  part  of  sugar  dissolves  in  2  parts  of 
per  cent,  alcohol,  in  7*7  parts  of  75  per  cent,  alcohol,  in 
f7  parts  of  80  per  cent,  alcohol,  in  31'6  parts  of  85  per  cent. 
Icohol,  in  175  parts  of  92  per  cent,  alcohol,  and  in  228  parts  of 
iiethylic  alcohol  of  the  same   strength   (Oasamajor).  Sugar 
issolves  also  in  glycerin,  the  solubility  being  increased  on 
lilution  with  water,  but  it  is  insoluble  in  ether,  chloroform, 
arbon  disulphide,  and  in  hydrocarbons.    It  combines  with 
liloride  of  sodium,  yielding  deliquescent  crystals  which  contain 
•9  per  cent,  of  that  salt.    Definite  compounds  have  likewise 
M  en  obtained  with  several  other  salts  and  with  alkalies  and 
'  kaline  earths.  When  triturated  in  the  dark  it  becomes  luminous. 
>  solution  deviates  polarized  light  to  the  right — a  behaviour 
iiich  is  of  great  practical  importance  for  the  estimation  of 
igar  in  aqueous  liquids  and  for  distinguishing  different  kinds 
i  sugar  which  have  a  different  rotary  power. 
When  sugar  is  heated  to  160°  C.  it  melts  without  losing  in 
ight,  and  congeals  on  cooling  to  a  transparent  amorphous 
"oUowish  mass  known  as  harley'sugar,  saccharum  hordeatum, 
'vhich  becomes  gradually  opaque  on  the  surface  from  the 
iirmation  of  minute  crystals.    If  sugar  is  kept  in  the  melted 
it  ate  between  ]  60°  and  170°  C.  for  a  short  time,  it  is  converted 
nto  a  deliquescent  mixture  of  glucose  and  levulosan  ;  C^H'^^O^^ 
/ields  C'H''0'  +  C'H'°0';  the  latter  is  not  fermentable  imtil 
liter  it  has  been  boiled  with  water  or  dilute  acids.  When 
ated  to  between  180°  and  200°  C.  sugar  turns  brown,  evolves 
peculiar  odour,  and  is  converted  into   caramel,  C^'^H^'O®, 
t  irting  at  the  same  time  with  2H''0 ;  the  pure  product  of  this 
'inposition,  caramelan,  wsiS  obtained  colourless  by  G^lis  (1862). 
iramel  may  be  prepared  in  the  same  manner  from  inferior 
lalities  of  sugar,  from  molasses,  and  from  glucose,  and  the 
11  version  is  hastened  in  the  presence  of  small  quantities  of 
kalies ;  the  addition  of  a  little  carbonate  of  ammonium,  which 


600 


GUAMINEA^, 


is  again  volatilized  by  the  heat,  is  of  service,  for  the  reason 
stated.  Suhjected  to  dry  distillation,  sugar  yields  aldehyd, 
acetone,  acetic  acid,  tarry  products,  and  carbonic  acid,  carbonic 
oxide,  and  marsh  gas.  According  to  Lassaigne,  iodine  heated 
with  solution  of  sugar  is  converted  into  hydriodic  acid.  Under 
the  influence  of  ferments,  as  well  as  of  dilute  acids,  cane-sugai 
is  converted  into  invert-sugar,  which  is  a  mixture  of  dextrose  or 
grape-sugar  and  levulose  or  fruit-sugar,  and  is  directly 
fermentable.  This  inversion  of  sugar  takes  place  slowly  on 
boiling  with  water,  but  cold  aqueous  solutions  keep  unaltereti 
for  a  long  time,  provided  the  access  of  ferments  suspended  in 
the  air  be  prevented.  Under  the  same  condition,  according  ti- 
the investigations  of  Kreusler,  Lemoine,  and  others,  light  doc- 
not  exert  the  inverting  effect  reported  by  E,aoul  (1871). 
Nitric  acid  inverts  cane-sugar,  readily,  and  when  heater 
with  it  produces  saccharic,  racemic,  tartaric,  and  oxahc 
acids. 

Tests. — The  purity  of  cane-sugar  is  ascertained  by  the 
physical  properties  described  above  and  by  its  complett 
solubility  in  water  and  alcohol.  The  absence  of  glucose  or 
of  a  similar  sugar  is  ascertained  by  some  of  the  reactions  givei; 
below.  "Aqueous  and  alcoholic  solutions  of  sugar  shoul*; 
have  no  effect  on  litmus-paper.  The  solution  in  20  parts  oi 
distilled  water  should  be  scarcely  rendered  turbid  by  silve; 
nitrate  or  barium  nitrate  (chloride  and  sulphate),"  Neithe: 
an  aqueous  nor  an  alcoholic  solution  of  sugar  kept  in  large, 
well- closed,  and  completely-filled  bottles  should  deposit  a 
sediment  on  prolonged  standing  (absence  of  insoluble  salts, 
foreign  matters,  ultramarine,  Prussian  blue,  &c.).  If  a  portion 
of  about  1  Grm.  of  sugar  be  dissolved  in  10  cm.  of  boiling 
water,  then  mixed  with  4  or  5  drops  of  test  solution  of  nitrate 
of  silver  and  about  2  cm.  of  water  of  ammonia,  and  quickly 
heated  until  the  liquid  begins  to  boil,  not  more  than  a  sUght 
coloration,  but  no  black  precipitate  should  appear  in  the  liquid 
after  standing  at  rest  for  5  minutes  (absence  of  grape-sugar 
and  of  more  than  a  slight  amount  of  inverted  sugar) .  ( Stills 
and  Maiseh.) 
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Commerce. — The  following  statistics  of  the  trade  in  Sugar 
•  taken  from,  the  Reports  on  the  inland  trade  of  the  different 
)vinces  and  on  the  trade  by  sea :— 


Articies. 

Valno  in  lakhs 
of  Rupees. 

Quantity  in  thousands  of  cwts. 

1888-89. 

1887-88. 

1886-87. 

1885-86. 

1888-89. 

1887-88. 

1886-87. 

1885-86. 

Weight. 

>ugar,  refined... 
Do.  unrefined. 

Total  ... 
nigar,  refined... 

10 
45 

4 
42 

4 

46 

3 
50 

53 

144 

869 

38 

1,009 

33 
953 

25 
1,143 

cwts. 

55 

46 

50 
20 

1,013 

1,047 

986 

1,168 

cwts. 

18 

21 

•  •  • 

150 

158 

163 

cwts. 

ORYZA  SATIVA,  Linn. 

Fig. — Bcntl.  and  Trim,,  t.  291  ;  liheede^  Hort.  Mai.  v., 
<96— 201.    Rice  (^//f/.),  Riz  (Fr.).  ' 

Hab.  —  Throughout  India,  wild  and  cultivated.  The 
r;rain,  spirit,  and  vinegar. 

Vernacular. — Dhan  {Hind.,  Beng.),  Bhat  (3Iar.)^  Chokha 
'>Guz.),  Arifshi  {Tam.),  Biyyam  (Tel.),  Akki  (Can.). 

Hu.sked  Rice.— Chaval  {Hind.,  Beng.),  Tandula  {Mar.). 

History,  Uses,  &C.' — Wild  rice  was  probably  used  by 
ihe  aboriginal  tribes  of  India  in  prehistoric  times ;  it  is  still 
.arcfully  collected  by  the  peasantry,  who  consider  it  to  have 
»pecial  virtues,  and  call  it  "  god's  rice,"  "  hermit's  rice,"  &c. 
iiice  ( vrihe  )  is  not  mentioned  in  the  Rig-  Veda,  but  in  the 
tWiarva-  Veda  it  is  noticed  along  with  barley,  masha  {Fhaseolus 
ioxburghii),  and  sesamum.    Rice  cultivation  in  India  appears 
)  have  been  subsequent  to  that  of  China  and  Burma.  Girard 
e  Rialle,  in  his  Mythologie  comparee,  states  that  the  Karens  of 
•urma  believe   that  every  plant  has  its  la  or  kelah  (spirit). 
»'he  rice  has  its  spirit,  and  when  the  crop  is  bad,  thoy  pr;iy  to  it 
III.— 76 
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in  the  following  terms:  "Come,  0  spirit  of  the  rice,  cotne 
back  !  come  to  the  rice-field,  come  to  the  rice  !  come  from  the 
East,  come  from  the  West^  come  from  the  beak  of  tlie  bird 
from  the  mouth  of  the  monkey,  from  the  throat  of  the  elepliant, 
come  from  the  grain  stores  !  0  kelah  of  the  rice,  return  to 
the  rice  !"  In  Siam  they  offer  rice  and  cakes  to  trees  before 
cutting  them  down.  In  Bengal  sacrifices  of  rice  are  made  to 
the  Bael  tree,  probably  a  survival  of  an  ancient  fetish  worsh^ 
which  the  Brahmins  have  sanctioned  by  deifying  the  tree. 

Rice  plays  an  important  part  in  the  marriage  ceremonies  of 
the  Hindus.  According  to  the  Grihya-sutra  of  Asvalayana, 
the  bride  must  walk  three  times  round  the  altar,  and  at  the 
completion  of  each  turn  make  an  offering  of  rice.  This 
ceremony  resembles  an  ancient  form  of  marrying  among  the 
Romans,  in  which  an  offering  of  a  cake  made  of  far  (spelt)* 
was  made  in  the  presence  of  the  Pontifex  Maximus  or  Flamen 
Dialis  and  ten  witnesses. 

Parched  rice,  Lcya,  also  called  Si/dld  (Si/a  "a  winnowing 
fan,"  and  Id  for  Idjd),  is  scattered  by  the  bride's  brother 
marriages.  Rice  is  poured  over  the  head  of  the  bride  andi 
bridegroom  as  an  emblem  of  life,  regeneration  and  plenty. 
On  the  fourth  day  of  the  marriage  ceremonies  the  youngj 
couple  eat  rice  together  for  the  first  and  only  time  in  theii^ 
lives,  and  on  the  last  day  they  both  celebrate  together  th^ 
Soma  sacrifice,  when  they  throw  Idjd  into  the  fire.  At  the 
birth  of  a  child  the  father  places  the  red  Akshata  rice  onJ 
its  forehead  to  avert  evil,  and  when  the  child  is  named  it 
is  placed  on  a  cloth  covered  with  rice.  Rice  is  also  used  in 
some  parts  of  India  to  detect  witches :  a  small  bag  of  riceJ 
bearing  the  name  of  each  of  the  suspected  parties,  is  placed  iu 
a  white- ants'  nest,  and  the  one  they  first  eat  is  considered  to 
belong  to  the  guilty  party.  "When  several  persons  are  suspected 
of  a  crime,  rice  is  sometimes  used  to  detect  the  guihy  one-H 
For  this  purpose  the  persons  are  required  to  chew  rice,  thd 
criminal  being  discovered  by  his  inability  to  properly  masticatd 


*  Trilicum  Spelta,  Linn.,  or  German  wheat. 
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owing  probably  to  fear  checking  the  free  flow  of  saliva. 

l  uceuzo  Maria  da  Santa  Cateriua  mentions  in  his  travels  that 

te  and  turmeric  are  offered  in  India  to  the  gods  to  obtain 
jliildren  and  the  cure  of  female  diseases,  and  that  young 
:girls  make  a  vow  to  offer  rice,  should  they  obtain  a  good 
jQUsband.  In  the  consecration  of  the  Brahmachari,  the 
father  of  the  youth  carries  in  his  hands  a  cupful  of  rice, 
irad  the  assistants  after  the  bath  cover  the  candidate  with 
ii'ice.  Asvalayana  says  that  the  disciple  asks  alms  to  learn 
ihe  Yedas ;  he  obtains  the  rice  as  alms  and  must  cook  it  before 
aunset.  His  commentator,  Narayana,  adds  that  when  the 
ifice  has  been  cooked,  the  disciple  should  say  to  his  master, 
'the  food  of  the  pot  is  ready."  In  sacrifices  to  Rudra, 
according  to  Asvalayana,  the  husk  of  rice  was  thrown  into  the 
rire  along  with  the  smallest  grains,  and  the  tail,  skin,  head, 
and  feet  of  the  animal,  and  that  the  latter  before  being  killed 
yas  sprinkled  with  rice  and  barley-water. 

In  times  of  fasting  and  penitence,  grains  of  rice  and  barley 
are  watered  and  blessed  and  offered  to  the  gods.  In  funeral 
firemonies  rice  and  other  food  is  offered  to  crows.  According 
)  Manu,  the  twice-born  are  directed  to  offer  five  great  sacrifices, 
vz.,  with  wild  rice  (Nivara),  with  various  pure  substances,  or 
i  ith  herbs,  roots,  and  fruits. 

The  practice  of  worshipping  the  new  rice  at  the  time  of  the 
.Jirvestis  common  throughout  India.  In  Bengal,  on  a  Thursday, 
I  the  month  of  Pansha  (December- January),  after  the  crop 
as  been  reaped,  a  rattan-made  grain  measure  called  rck,  filled 
rith  the.  grain  upon  which  are  placed  gold,  silver  and  copper 
i)ins  and  some  cowrie  shells,  is  worshipped  as  the  representative 
:  the  goddess  of  fortune.  This  worship  is  repeated  in  the 
Jonths  of  Chaitra,  Sravana,  and  Kartika.  In  Western  India 
?ie  new  rice  is  worshipped  at  the  Dasara  and  Devali  festivals,  and 

Madras  the  same  event  is  celebrated  by  the  Pongol  ceremony, 
"ten  the  new  rice  is  boiled  for  the  first  time  and  eaten  with 
■^eat  rejoicings.  Among  the  Native  Catholics  the  same  cere- 
ouy  is  perpetuated  in  the  blessing  of  the  new  rice,"  which 
Idonc  by  the  priest  in  the  field  before  the  crop  is  cut. 
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That  the  cultivation  of  rice  had  widely  spread  in  the  time  i,\ 
Alexander  (400  B.C.)  we  learn  from  Strabo,  who  says,  "  accord 
ing  to  Aristobulus,  rice  grows  in  Bactriana,  Babylonia,  Susida,' 
and  he  adds,  "  we  may  also  say  in  Lower  Syria."    Further  oii 
he  notes  that  the  Indians  ^^se  it  for  food,  and  extract  a  spirit 
from  it.    The  Greek  names  for  rice  are  derived  from  the  Sans- 
krit Vrihi ;  the  earliest  form  occurs  in  a  fragment  of  Sophocles 
where  rice-bread  is  called  opivbrj^  apros-  in  later  writers  we  mer 
Avith  the  form  opv^a.    The  Arabic  names  have  the  same  deii- 
vation,  the  oldest  form  being  Runz,  occurring  in  the  locu 
dialect  of  the  Abd-el-Kais,  near  Bahrain,  and  the  more  moderi 
forms  Aruzz  and  Ruzz.    In  Persian  the  form  of  Birinj  is  cui- 
rent,  as  well  as  the  Sanskrit  name  Shali,  for  uuhusked  rice 
Dioscorides  briefly  mentions  rice  as  being  of  little  nutritiv' 
value  and  apt  to  cause  costiveness.    Celsus  (ii.,  20)  classes  i 
along  with  wheat  and  spelt  as  "  res  boni  succi."    According  \> 
Sanskrit  writers,  the  best  class  of  grains  includes  wheat,  ric 
and  barle}^  onl}^,  other  kinds  being  relegated  to  the  class Ks/nidi 
dhany a  or  inferior  grains.    The  preparations  of  rice  used  i; 
the  diet  of  sick  people,  and  described  in  Sanskrit  medic;- 
works,  are  :  — 

WiJ  (yavagu)  or  powdered  rice  boiled  with  water.  It  is  mad 
of  three  strengths,  nameh^  with  nine,  eleven,  and  nineteen  part 
of  water,  called,  respectively,  Vilepi,  Peya,  and  Mcnida.  Insteii' 
of  water,  a  light  decoction  of  some  aromatic  and  carminativi 
drug,  such  as  ginger  or  pepper,  may  be  used  in  prepaiin,: 
yavagu. 

cTT^r  (laja)  or  unhusked  rice  parched  in  hot  sand.  It  is  usoi 
as  light  and  digestible  diet  for  the  sick. 

^g-^(7|^i55"  (brishta  tandula)  or  husked  rice  parched  in  hot  sand 
It  is  used  for  the  same  purposes  as  laja. 

I'^l  (jDrithuka)  or  unhusked  I'ice  moistened,  parched,  ain 
afterwards  flattened  and  the  husk  removed.  It  is  soaked  ii 
water  or  boiled  and  given  with  curdled  milk  as  an  astringen 
diet  in  diarrhoea  or  dysentery. 
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rrpTO  (payasa)  or  rice-milk.    A  well-known  preparation. 

?fi7|?jrJ5  (tandulambu)  or  water  in  wMcli  unboiled  rice  has 
•en  steeped.    This  is  often  used  as  a  vehicle  for  powders,  &c., 
Aid  as  a  diet  drink. 

Rice  is  the  staple-food  of  the  inhabitants  in  Bengal,  many- 
parts  of  Madras,  Burma,  and  the  Western  Coast  of  India,  but 
not  of  the  central  and  northern  parts  of  the  country,  where 
wheat  and  millet  are  the  staples  and  rice  only  a  luxury. 

Fermented  and  distilled  rice  liquors  are  largely  used  in 
many  parts  of  India.  For  an  account  of  the  economic  uses  of 
flie  grain,  its  cultivation,  and  the  numerous  varieties  of  the 
plant  met  with  in  different  parts  of  the  country,  we  must  refer 
the  reader  to  a  diffuse  but  interesting  article  by  Dr.  Gr.  Watt 
iu  the  Dictionary  of  the  Econ.  Prod,  of  India. 

Chemical  composition. — Rice  has  been  examined  by  Letheby, 
I'ayen,  and  others.  Payen  gives  the  percentage  composition 
i  dried  rice,  as,  nitrogenous  matter  7*55,  carbohydrates  90*75, 
I  at  0*8,  and  mineral  matter  0'9.  In  chemical  composition  rice 
.  losely  resembles  the  potato ;  one  hundred  parts  of  dried 
[lotato,  according  to  Letheby's  analysis,  contain,  nitrogenous 
matter  8*4,  carbohydrates  88,  fat  0-8,  and  saline  matters  2*8 
parts  per  cent. 

Church  {Food  Grains  of  India)  gives  the  following  percentage 
jmposition  of  cleaned  rice  : — Water  12"8,  albuminoids  7"3, 
starch  78-3,  oil  0-6,  fibre  0-4,  ash  0-6.  Professor  Church 
remarks,  100  parts  of  rice  contain  no  more  than  "065  of  potash 
;ind  -284  of  phosphoric  acid,  Konig  quotes  20  analyses  of  rice 
l)y  various  chemists,  the  mean  percentage  composition  being, 
water  1 3- 11 ,  albuminoids  7-85,  fat  '88,  nitrogen-free  extract  and 
•arch  76-52,  cellulose  '63,  ash  1-01.  Where  rice  constitutes 
ahnost  the  entire  food  of  the  population,  the  throwing  away  the 
water  in  which  it  has  been  boiled  involves  the  loss  of  some  of  the 
mineral  matter,  and  is  to  be  deprecated;  no  more  water  should 
■'0  used  in  cooking  this  grain  than  can  be  absorbed  by  it.  Two 
"ounds  of  cleaned  rice  weigh  5  pounds  after  boiling. 
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Commerce.— Tho  following  table  shows  the  exports  of  Ricti 
(husked)  from  India  dui-ing  the  last  ten  years  in  thousaudf 
of  cwts  : — 


X  G9,r# 

D  uriiici* 

Madras. 

Bom- 
bay. 

fsiud 

1880-81 

16,730 

6,717 

2,363 

927 

32 

1881-82 

16,690 

7,617 

1,549 

614 

49 

1882-83,  

21,249 

7,838 

1,319 

5d2 

71 

1883-84  , 

16,994 

7,394 

1,843 

521 

80 

1884-85  

13,507 

6,035 

1,403 

677 

80 

1885-86 

19,084 

6,879 

1,181 

521 

149 

1886-87  , 

18,216 

5,902 

1,564 

639 

139 

1887-88  ,. 

17,879 

7,996 

1,438 

764 

72 

1888-89 

14,205 

6,417 

1,538 

589 

19 

1889-90 

18,259 

5,992 

1,654 

799 

70 

Average  for 
10  years... 

17,491 

6,878 

1,585 

660 

76 

Total. 


Value  in 
lakhB  of 
Eupeei. 


26,769 
28,519 
31,029' 
26,832| 
21,702 
27,814 
26,460 
28,149 
22,768 
26,774 


26,681 


89,71 
82,49 
84,40 
83,289 
71,228 
91,67; 
87,648 
92,251 
78,453 
100.473 


86,162 


The  estimated  total  production  of  rice  in  1 888-89  has  be^ 
given  as  : — 

Bengal    14,269,223  tons. 

Madras   ;   2,693,916 

Bombay  and  Sind   399,757  ,, 

N.-W.  Provinces  and  Oudh  2,420,768 

Punjab    271,293 

Central  Provinces   1,622,385  ,, 

Burma    3,039,397 

Assam   608,846  „ 


25,325,585  tons. 


In  the  same  year  India  imported  from  beyond  its  frontier 
1,151,450  cwts.,  the  greater  portion  coraiug  from  Nepaul.  Of 
the  exports,  about  50  per  cent,  goes  to  Europe,  30  per  cent  to 
Eastern  ports,  and  the  remainder  for  the  xise  of  the  emigrants 
in  Mauritius,  Reunion,  the  West  Indies,  JSouth  America,  and 
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iistralia.    The  fiue  rice  of  the  West  Indies  is  considered 
ipid  by  the  Indian  hxboiirers. 

TRITICUM  SATIVUM,  Lam. 

Pig^ — Bentl.  and  Trim.,  t.  29i.    Wheat  {Eng.),  Ble  {Fr.). 

H ab .  — The  Euphrates  region .    Culti  vated  in  N.  - W.  India, 
11"  Central  Provinces,  and  Bombay. 
Vernacnlav.—Q.&cvWii  [Hind),  Gahun (J/r/r.),  Godumai  {Tarn.), 

lumiilu    {Tel.),    Kotanpani  {MaL),   Godhi    {Gan.),  Gam 

nfj.),  Ghavum  {Guz.). 

History,  Uses,  &C. — Wheat,  as  the  most  important  of 
cereals,  has  given  rise  to  numerous  mj^ths,  for  an  account 
which  we  cannot  do  better  than  refer  the  reader  to  the  late 
!  .  W.  Mannhardt's  learned   monograph  Die  Komendamonen 
i  rlin,  1868).    In  the  myth  of  Persephone- kora,  daughter  of 
s,  the  god  of  the  heavens,  which  by  their  warmth  and  rain 
luce  fertility,  and   of   Dimeter   or   Ceres,  the  maternal 
"Idess  of  the  fertile  earth,  we  perceive  that  she  was  conceived 
I  divine  personification  of  this  grain,  in  summer  appearing 
-ide  her  mother  in  the  light  of  the  upper  world,  but  in  the 
Mimn  disappearing,  and  in  winter  passing  her  time,  like  the 
i  d  under  the  earth,  with  the  god  of  the  lower  world.    As  a 
ndant  to  the  Greek  myth,  we  have  the  Indian  myth  of  Sita 
"  the  Furrow,''  husbandry  personified,  and  apparently  once 
a-shipped  as  a  kind  of  goddess.    In  the  Rig-Veda  Sita  is 
\  oked  as  a  deity  presiding  over  Agriculture,  and  appears  to 
associated  with  Indra.    In  the  Vujamncya,   Sita   "  the 
lovv "  is   personified   and  addressed,  four  furrows  being 
;  wired  to  be  drawn  at  the  ceremony  when  certain  stanzas  are 
'  ited.    Sita  is  so  named  because  she  was  fabled   to  have 
'ung  from  a  furrow  made  by  her   father  Janaka  while 
ighing  the  ground  to  prepare  it  for  a  sacrifice  instituted  by 
III  to  obtain  progeny,  whence  her   epithet  Ayonija  "  not 
iiib-born."*    Wheat  was  used  in  sacrifice  by  the  Greeks  and 
■  Of  course,  these  mytiis  are  more  or  less  applicable  to  all  food-grains. 
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Romans,  and  by  the  Hindus  in  Vedic  times,  as  an  emblem  ol 
fertility ;  it  was  poured  upon  the  bride  at  the  marriage  ceremony, ,  , 
and  in  Northern  India,  wheat,  millet  and  rice  are  still  used  on  i 
such  occasions.    Wheat,  as  the  most  important  food-grain,  is| 
frequently  mentioned  by  Hippocrates,  who  calls  it  Trupciy^  audi  i 
mentions  three  kinds ;  Pliny  also  describes  several  kinds  of  ( | 
Triticum.    Sanskrit  medical  writers  also  mention  three  kind.sl  j 
of  wheat,  namely,  Mahagodhuma  or  large-grained,  Madliuli  or|  \ 
small-grained,  and  Nihsuki  or  beardless  ;  they  consider  it  to  bef  { 
the  most  nutritive  of  the  food-grains,  but  not  so  easily  digested!  \ 
as  rice.  ;  I 

Many  varieties  of  wheat  are  cultivated  in  India,  and  through!  | 
careless  cultivation  there  is  much  mixture  in  the  samples 
brought  to  market.    A  number  of  samples  purchased  by  one  of  |  \ 
us  in  the  Bombay  market  and  sent  to  Australia  for  trial,  were,j 
on  careful  cultivation,  found  to  be  all  mixed,  -some  of  themj 
producing  five  or  six  distinct  varieties.    Indian  wheats  may  be| 
divided  roughly  into  two  classes,  soft  and  hard,  the  formerj 
being  mostly  used  for  bread-making,  and  the  latter  for  making 
a  kind  of  vermicelli  and  certain  other  prejparations  used  by  the 
natives.    Amongst  the  Hindus,  owing  to  caste  distinctions,  the 
whole  process  of  grinding  the  corn,  separating  the  flour  and! 
making  it  into  cakes,  is  usually  performed  by  the  women  of  thel 
house,  consequently  the  demand  for  readj^-made  flour  is  limitedj 
to  the  supply  of  the  non-Hindu  population,  and  some  of  the 
less  particular  Hindu  castes.    In  the  Indian  process  of  maldng 
flour,  the  wheat,  after  cleaning,  is  placed  upon  a  table  and 
thoroughly  wetted  and  the  water  allowed  to  drain  from  it 
during  the  night.    The  next  morning,  the  still  moist  grain| 
is  ground  in  handmills  by  women.    It  is  then  sifted,  and 
much  fine  flour  and  rawa  or  snji  (the  heart  of  the  grain)  as  can  | 
be  obtained  are  laid  aside.    The  remainder  termed  "  iiaica"  i'  \ 
again  ground  in  a  more  powerful  mill  and  an  inferior  kind  oi  | 
ratva  obtained  from  it.    The  residue  after  a  third  griudini^ 
yields  a  coarse  flour  and  bran.    The  bazar-made  bread  is  o 
two  kinds,  that  used  by  the  Mahometans  and  known  as  Nan 
which  is  in  thin  cakes,  and  loaf -bread  introduced  by  tin 
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Portuguese.  The  former  is  similar  to  tlie  bread  used  in  all 
Mahometan  countries,  the  latter  is  made  with  60  parts  fine 

'/frt,  20  second  sort  or  naka  raica,  and  20  of  first  sort  flour. 
V.  second  or  inferior  kind  of  bread  is  also  sold.  The  barm 
ir  yeast  in  use  is,  where  obtainable,  the  fermenting  juice  of  the 

ihn,  elsewhere  an  artificial  barm  is  prepared. 

In  some  of  the  large  towns  a  loaf-bread  is  now  made  by 
P.rahmins  for  the  use  of  the  Hindu  population,  but  its  use  is 

ry  limited.  In  Calcutta,  Madras,  and  Bombay,  flour  and  bread 
iiade  as  in  Europe  is  obtainable,  and  is  gradually  taking  the 
ilace  of  the  Portuguese  article.  Fine  flour  is  also  imported 
rom  Europe  and  America,  as  the  excessive  proportion  of 
iluten  in  Indian  flour  renders  it  unsuitable  for  use  in  maldna- 
xistry. 

Wheaten  flour  is  often  used  as  a  dusting-powder  to  allay 
bhe  heat  and  pain  of  local  inflammations,  such  as  burns,  scalds, 
but  it  is  inferior  for  such  purposes  to  powdered  starch. 
sCn  America  an  uncooked  paste  made  of  the  flour  has  been  used 
fi'ixh  success  in  diarrhoea.  In  India  flour  is  much  used  by  the 
aatives  for  making  poultices. 

Description. — The  albumen  which  constitutes  the  main 
oortion  of  the  grain  is  composed  of  large  thin-walled  paren- 
bhyme,  the  cells  of  which  on  transverse  section  are  seen  to 
adiate  from  the  furrow,  and  to  be  lengthened  in  that  direction 
■ather  than  longitudinally.    In  the  vicinity  of  the  furrow  alone 
-he  tissue  of  the  albumen  is  narrower.    Its  predominating 
•  arge  cells  show  a  polygonal  or  oval  outline,  whilst  the  outer 
layer  is  built  up  of  two,  three  or  four  rows  of  thick- walled, 
■loherent,  nearly  cubic  gluten-cells.    This  layer,  about  70  mkm. 
hick,  is  coated  with  an  extremely  thin  brown  tegument,  to 
\  hich  succeeds  a  layer  about  30  mkm.  thick,  of  densely  packed, 
I  abular,  greyish  or  yellowish  cells  of  very  small  size;  this  proper 
I  oat  of  the  fruit  in  the  furrow  is  of  rather  spongy  appearance. 
I    The  gluten-cells,  varying  considerably  in  the  different  cereal 
I  grains,  afford  characters  enough   to  distinguish  tliem  with 
i  (^Ttainty.    In  wheat,  for  instance,  the  gluten-cells  are  in  a 
'  111—77 
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single  row,  in  rice  they  form  a  double  or  single  row,  but  its 
cells  are  transversely  lengthened. 

The  layer  alluded  to  as  being  composed  of  (jhiten-celh  is 
loaded  with  extremely  small  granules  of  albuminous  matters 
(gluten),  which  on  addition  of  iodine  are  coloured  intenseh 
yellow.  These  granules,  which,  considering  barley  as  an  article 
of  food,  are  of  prominent  value,  are  not  confined  to  the  gluten- 
cells,  but  the  neighbouring  starch- cells  also  contain  a  small 
amount  of  them :  and  in  the  narrow  zone  of  denser  tissue 
projecting  from  the  furrow  into  the  albumen,  protein  principles 
are  equally  deposited,  as  shown  by  the  yellow  coloration  which 
iodine  produces. 

The  gluten-cells,  the  membrane  emhroynnaire  of  Mege-Mouries. 
contain  also,  according  to  the  researches  on  bread  made  by 
this  chemist  (1856),  Cerealin,  an  albuminous  principle  soluble  in 
water,  which  causes  the  transformation  of  stj^rch  into  dextrin, 
sugar,  and  lactic  acid.  In  the  husks  {epiclerme,  ejncarpe,  and 
erulocarpe)  of  wheat,  Mege-Mouries  found  some  volatile  oil  and 
a  yellow  extractive  matter,  to  which,  together  with  the  cerealin. 
is  due  the  acidity  of  bread  made  with  the  flour  containing 
the  bran. 

Chemical  co?n2)osition. — Konig  quotes  200  analyses  of  wheat 
from  different  sources  and  by  various  chemists,  and  the 
following  figures  represent  the  minimum,,  maximum,  and  mean 
composition : — 


Water. 

Albuminoids. 

Fat. 

Nitrogen-free 

Cellulose. 

Ash. 

extractive. 

Minimum ..  5 '33 

7-61 

100 

59-90 

1-24 

'0-2 

Maximum.  19 '10 

21  37 

3-57 

73-77 

6-34 

Mean  .,,13-65 

12-35 

1-75 

67-91 

2-53 

1-81 

According  to  Church  {Food  Grains  of  India'),  average 
Indian  wheat  has  the  following  percentage  composition: 
Water  12-5,  albuminoids  13-5,  starch  68-4,  oil  1-2,  fibre  2" 
ash  1-7.  The  albuminoids  in  some  samples  examined  W 
as  high  as  16-7.  In  English  and  American  wheat  the 
range  from  8  to  9  per  cent.  only.  The  amount  of  stare 
varies  between  60  and  70  per  cent.,  and  the   weight  o 
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trogen  between  1-6  and  2-7  per  cent.    A  small  quantity  of 
i-charine  matter  is  also  present,  and  tke  ask  contains  nearly 
'  per  cent,  of  pkospkoric  acid.    Tke  inorganic  constituents 
re  mostly  found  in  tke  bran,  to  tke  extent  of  over  7  per  cent., 
\liile  tke  nitrogenated  principles  enter  ckiefly  the  flour.  If 
he  latter  be  kneaded  witk  cold  water  as  long  as  tke  liquid 
ii'comes  milky,  a  yellowisk  gray  elastic  and  glutinous  mass 
( mains,  wkick  is  tke  gluten  of  Becoaria,  retains  about  70  per 
Lilt,  of  water,  and  consists,  according  to  Von  Bibra,  in  tke 
':t  state,  of  about  70   per  cent,  vegetable  fibrin^  3'8  to  9'3 
i''table  casein,  7*5  to  19*5  glutin,  and  4'6  to  8'2  per  cent,  of 
.    Wken  fresk  it  dissolves  in  dilute  pkospkoric  acid  and  in 
I  liition  of  potassa.    On  drying  it  assumes  a  kornlike  appearance 
lid  partly  loses  its  solubility.    According  to  Boussingault,  it 
•ou tains  15  per  cent,  of  nitrogen. 

To  purify  it,  Eittkausen  (1862-67)  dissolves  it  in  cold  very 
lilute  potassa  solution  (1  to  1,000  parts  of  water),  decants  from 
he  undissolved  starck,  and  precipitates  witk  acetic  acid.  Tke 
)recipitate  is  repeatedly  treated  witk  fresk  portions  of  alcokol, 
iiiumencing  witk  spec.  gr.  "914,  and  increasing  tke  strengtk 
iuully  to  absolute  alcokol.  After  anotker  wasking  witk  etker, 
he  insoluble  portion  constitutes  gluten-casein,  wkick  is  sligktly 
'ilublein  acetic  acid,  freely  soluble  in  potassa,  and  becomes 
iisoluble  by  keat.  On  evaporating  tke  united  alcokolic  liquids 
0  one-kalf  and  cooling,  gluten-fibrin  is  separated,  wkick  is 
reed  from  adhering  casein  by  dissolving  it  repeatedly  in  60 
'id  70  per  cent,  alcokol.    It  is  freely  soluble  in  dilute  acetic 

id,  and  wken  boiled  witk  water,  in  wkick  it  is  insoluble,  it  is 

averted  into  a  jelly.  After  tke  separation  of  gluten-fibrin, 
lie  greater  portion  of  tke  alcokol  is  evaporated;  tke  pre- 
ipitate  appearing  on  cooling  is  treated  witk  a  little  alcokol, 
\  asked  witk  etker,  dissolved  in  a  little  65  per  cent,  alcokol, 
ind  precipitated  by  absolute  alcokol.  Tke  precipitate  is 
iiucedin ;  tke  solution  contains  glutin  or  gliadin.  Tke  former 
Ids  witk  cold  or  boiling  water  a  milk-like  liquid;  tke  latter 
soluble  in  water,  alcokol,  acetic  acid,  potassa,  &c.,  tke 

[ueous  solution  being  precipitated  by  tke  salts  of  tke  keavier 


612 


QIIAMINEJE. 


metals ;  glutiu  contains  sulphur  and  18  per  cent,  of  nitrogen. 
These  principles  are  the  most  important  ones  of  the  vegetable 
protein  compounds.    [Sti/le  and  Maisoh.) 

Starch  forms  a  white,  inodorous,  and  tasteless  powder,  with 
a  peculiar  slippery  feel  between  the  fingers.  Exposed  to  the 
atmosphere,  it  contains  from  10  to  13  per  cent,  of  moisture, 
which  is  given  off  at  100°  C.  (212°  F.),  and  is  reabsorbed  oii 
exposure.  The  spec.  grav.  of  starch  is  about  I'b,  but  after 
comjjlete  drying  is  increased  to  1'56.  It  is  insoluble  in  ether, 
alcohol;  and  cold  water ;  the  last- mentioned  liquid,  however, 
when  triturated  with  starch,  so  that  some  of  the  granules  are 
ruptured,  evidently  dissolves  a  little,  since  it  acquires,  after 
filtration,  a  blue  color  on  the  addition  of  iodine.  Soluble  starch 
is  obtained,  according  to  Maschke,  by  the  prolonged  heating  of 
starch  to  100°  C.  (212°  F.).  When  heated  to  between  im 
and  200°  C.  (320°  and  392°  F.),  it  is  gradually  converted  into 
dcictrin  (see  below).  Starch  becomes  soluble  in  cold  water  iQ 
the  presence  of  the  chlorides  of  zinc  and  of  calcium  and  o| 
other  deliquescent  or  freely  soluble  salts.  Its  solution  in  hot 
water  gelatinizes  on  cooling,  the  jelly  of  wheat  starch  being 
milk-white — that  of  potato  starch,  particularly  when  made 
with  much  water,  being  more  translucent.  On  heating  starch 
with  glycerin  a  solution  is  obtained,  which,  according  to 
Zulkowski  (1875,  1880),  contains  soluble  starch,  obtainable 
by  diluting  with  water  and  precipitating  the  clear  filtrate  with 
alcohol.  Potato  starch  is  easily  converted  into  the  soluble  form, 
but  wheat  starch  requires  a  prolonged  heating,  and  rice  starch 
is  thus  changed  with  still  greater  difficulty, 

Preparation. — Wheat  or  other  grain  is  soaked  in  warm 
water,  to  which  sometimes  an  alkali  is  added,  until  the  outer 
coating  has  become  soft ;  it  is  then  ground  under  water,  and 
washed  upon  suitable  sieves  with  pure  water,  with  which  the 
starch  passes  through  and  is  collected  by  subsidence  in  suitable 
tanks,  the  alkaline  water  retaining  the  gluten  ;  or  the  latter  is 
removed  by  allowing  it  to  undergo  decomposition,  when  acelao, 
butyric,  or  lactic  and  other  acids  are  produced.  The  gluten 
need  not  be  destroyed,  but  may  be  obtained  as  a  by-product ; 
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1-  this  purpose  wheat  flour  is  made  with  water  into  a  stiff 
.ugh  ;  this  is  set  aside  for  2  hours,  and  then  placed  upon  a 
le  wir«  sieve,  where  it  is  kneaded  under  a  thin  stream  of  water 
lutil  the  latter  no  longer  becomes  milky  ;  nearly  the  whole  of 
he  gluten  will  remain  upon  the  sieve.  After  sufficient  washing 
\  ith  pure  water,  the  starch  is  drained  in  boxes,  cut  into  cubical 
1  locks,  and  dried  in  properly -constructed  drying  chambers. 

Mucilage  of  starch,  when  heated  to  about  160°  C.  (320°  F.), 
.r  when  boiled  with  very  dilute  sulphuric  acid,  or  when  digested 
vith   diastase  at    about   70°  C    (158°  F.),   is  converted, 
cording  to  Musculus' (1860),  first  into  maltose,  C^H^'O", 
iiich  is  probably  a  compound  of  dextrin,  C''II^°0°,  and  dextrose, 
IP^O",    the  former  passing   finally  likewise  into  glucose, 
dine  imparts  to  starch  in  the  presence  of  water,  and  to  starch- 
nucilage,  a  blue  color  which  disappears  on  the  application  of 
leut,  but  reappears  on  cooling.    Bromine  colors  the  starch 
jiown-yellow.    Fuming  nitric   acid  transforms  starch  into 
ioidin,  C®H^(NO'^)0%  which  is  a  white,  tasteless  powder, 
-oluble  in  alcohol,  but  softening  in  boiling  water.    A  filtered 
ilution  of  starch  in  water  yields  with  tannin  a  flocculent 
ocipitate  which  is  soluble  in  boiling  water.  When  incinerated, 
airch  should  leave  not  over  1  per  cent,  of  ash. 

The  exports  of  Wheat  from  India  to  Europe  last  year  exceeded 
•;97,000  tons,  an  increase  on  the  shipments  of  the  previous 
velve  months  of  725,000  tons,  or  110  per  cent.,  and  they  were 
ii  ger  than  the  previous  largest  shipments  in  any  year,  that  of 
!  S86,  by  265,000  tons,  or  23-4  per  cent.  In  the  past  seven 
ileudar  j^ears  the  exports  from  the  three  great  shipping  ports 
ive  been  as  under  : — 


Years. 


1S91 
1S90 
I  .S89 
'■^88 
'87 
^86 
l'^85 


From 
Borabaj'. 

From 
Kurradiee. 

From 
Calcutta. 

Total 
Tons. 

665,543 
272,644 
305,044 
483,035 
462,428 
617,834 
542,562 

512,632 
334,042 
311,137 
149,277 
32,977 
186,352 
307,844 

219,221 
65,439 
77,637 
148,776 
229,012 
328,558 
212,277 

1,397,466 
672,125 
723,818 
781,088 
724,417 
1,132,744 
1,062,683 
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The  shij)meuts  from  Bombay  show  an  increase  on  the  preced 
ing  year  of  144'5  per  cent.,  those  from  Kurrachee  of  53-6,  aud 
from  Calcutta  of  2J6-9  per  cent.    The  share  of  these  thre< 
ports  in  the  trade  in  the  past  two  years  and  in  1886  has  been 
as  under  : — 

1891.  1890.  1886. 

Per  cent.  Per  cent.  Per  cent. 

Bombay   47-6  40-6  54-5 

Kurrachee        ...  36-7  497  15-7 

Calcutta  .        ...  15-7  9-7  29*8 

Three  years  ago  Kurrachee  took  the  lead,  and  in  the  follow- 
ing year  she  increased  it,  thanlcs  to  the  large  crops  in  the 
Punjab,  from  whence  she  draws  the  bulk  of  her  supplies.  Last 
year  the  crop  in  the  Punjab,  the  largest  wheat-producing  pro- 
vince in  India^  was  a  bumper  one,  and  as  the  demand  from 
Europe  was  more  than  usual,  the  exports  from  the  chief  port 
of  Sind  were  far  in  excess  of  any  previous  year,  and  exceeded 
half  a  million  tons.  But  she  was,  nevertheless,  unable  to  main- 
tain her  supremacy.  With  full  crops  in  the  Central  Province.'- 
and  in  the  North- West  Provinces  and  Oudh,  but  under  the 
average  in  this  Presidency,  Bombay  once  again  took  the  lead 
with  a  total  of  close  on  666,000  tons,  or  about  30  per  cent, 
more  than  from  Kurrachee  and  a  11  j)er  cent,  larger  share  in 
the  total  exports  from  the  country.  To  the  larger  croj)  in  the 
N.-W.  Provinces  and  Oudh  the  increased  shipments  from 
Calcutta  are  due,  for  in  Bengal  the  crop  was  slightly  imder  the 
mean ;  but  her  future  position,  as  an  exporter  of  Wheat,  ifl 
bound  to  weaken,  rather  than  imjDrove,  on  that  held  by  the 
ports  on  the  Western  side.  In  the  past  seven  years  on  aa 
average  51  per  cent,  of  the  shipments  have  been  despatched 
to  Great  Britain  and  49  to  the  Continent,  but  last  year  only 
41  per  cent,  went  to  U.  K.  Ports  and  59  to  the  rest  of  Europe. 
Of  the  shipments  from  Bombay  in  1891,  the  Continent  received 
63  per  cent.,  from  Kurrachee  nearly  as  much — viz.,  61  per 
cent., — but  from  Calcutta  only  41  per  cent.  went.  The  crop 
now  growing  promises  well  in  the  Pmijab  and  North- West 
Provinces,  in  both  of  which  the  area  was  recently  estimated 
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larger  than  last  year  :  in  the  former  at  about  one,  and 
11  the  latter  at  four  per  cent,  more,  or  about  lOf  and  11 
ler  cent.,  respectively,  in  excess  of  the  normal  area.    In  the 

utral  Provinces  and  in  this  Presidency,  the  estimates,  when 

mpleted,  are  expected  to  fall  short  of  both  last  year  and  the 
i\  erage,  owing  to  the  season  being  unfavourable  for  the  later 

wings,  but  in  Berar  the  area  is  returned  at  over  two  per 
I  at.  more  than  last  year's.  More  rain  is  wanted,  especially  in 
lie  Central  Provinces,  Berar,  and  in  parts  of  our  own  Presi- 
lency,  and  unless  it  soon  falls  the  outturn  will  be  still  further 
educed.  A  large  business  in  Punjab  Wheat  was  done  a  few 
iionths  ago  for  April-May  delivery  in  Bombay,  but  owing  to 
lie  dealers  in  the  Central  Provinces  holding  out  for  new  terms 
if  sale  in  the  local  market,  very  little  of  the  grain  of  those  pro- 
v  inces  has  so  far  been  contracted  for.  They  have  only  recently 
^iven  way,  and  agreed  to  sell  on  the  old  terms,  too  late,  however, 

v  the  market  has  slipped  back  and  prices  have  dropped  con- 
iderably  from  their  former  high  level. 

HORDEUM  HEXASTICHUM,  Linn. 

Fig.—Duthie,  Fodder  Grasses  of  iV.  India,  Fl.  F,  /.  32. 
Uarley  {Eng.),  Orge  (Fr.). 

Hab. — Western  temperate  Asia.  Cultivated  in  the  N.-W. 
Provinces  of  India. 

Vernacular. — Jav  {Hind.},  Jab  {Beng.),  Java  {Mar.,  Tel.). 

History  Uses,  &C. — Indra  in  the  Rig-Veda  is  called 
'"rah  yavasya,  "the  giver  of  the  barley."  At  many  Hindu 
■reraouies,  such  as  the  birth  of  a  child,  marriages,  funerals, 
did  in  various  sacrifices,  barley  is  used.  In  the  Atharva-  Veda 
Hie  rice  and  barley  offered  to  the  dead  are  prayed  to  to  be 
propitious  to  them,  and  in  the  same  Veda  rice  and  barley  are 
invoked  for  the  cure  of  disease  and  deliverance  from  other 
ils  :  "  Ftau  yakshmain  vi  bddhete;  ctaii  nmn'cKato  anhasas.'* 
liarley  is  symbolic  of  wealth  and  plenty;  it  is  also  a  phallic 
'  mblcra;  Asvalayana,  in  the  first  book  of  the  Orihyasutra,  says 
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that  in  Vedic  times,  the  wife  when  three  raonthis  gone  wiili 
child  fasted  ;  after  her  fast,  her  husband  came  to  her  witlj  a 
pot  of  sour  milk  into  which  he  threw  two  beans  and  a  graiit 
of  barley,  and  whilst  she  was  drinking  it,  he  asked,  "Whir 
drinkest  thou?"  She,  having  drunk  three  times,  replied. 
"I  drink  to  the  birth  of  a  son/'  Nardyana,  in  his  Goraraentarv 
on  Asval^yana,  state's  that  the  two  beans  and  the  grain  oi 
barley  represent  the  organs  of  generation.    {De  Qubernatk.) 

At  the  Yava-chaturthi,  on  the  fourth  day  of  the  light  hal, 
of  the  month  Yaisakh,  a  sort  of  game  is  played  in  whicL 
people  throw  barley-meal  over  each  other.  Yava-sura,  ai. 
intoxicating  drink,  is  made  from  barle}^  in  Northern  India. 
According  to  Bretschneider,  barley  is  included  among  the  five 
cereals,  which,  it  is  related  in  Chinese  history,  were  sowed  by  thi 
Emperor  Shen-nung,  who  reigned  about  2700  B.C.  ;  but  it  i- 
not  one  of  the  five  sorts  of  grain  which  are  used  at  the  ceremon\ 
of  ploughing  and  sowing  as  now  annually  performed  by  the 
emperors  of  China. 

Theophrastus  was  acquainted  with  several  sorts  of  barle} 
(Kpt^jj),  and,  among  them,  with  the  six-rowed  kind  or  hexanti- 
chon,    which   is  the  species  that  is  represented  on  the  coin> 
struck  at  Metapontum  in  Lucania  between  the  6th  and  2ndi  ; 
centuries  B.C. 

Barley  is  mentioned  in  the  Bible  as  a  plant  of  cultivation  iii|  a 
Egypt  and  Syria,  and  must  have  been,  among  the  ancient  I 
Hebrews,  an  important  article  of  food,  judging  from  the  I 
quantity  allowed  by  Solomon  to  the  servant  of  Hii-am,  king  of  J. 
Tyre  (B.C.  IclS).  The  tribute  of  barley  paid  to  King  JothajHll 
by  the  Ammonites  (B.C.  741)  is  also  exactly  recorded. 
ancients  were  frequently  in  the  practice  of  removing  the  halpB 
integuments  of  barley  by  roasting  it,  and  using  the  torrifiedjB' 
grain  as  food.    (Phanmcograjj/iia.)  [1 

The  Hindus  employ  barley  in  the  dietary  of  the  sick.  It  iw 
chiefly  used  in  the  form  of  mJdu  or  powder  of  the  parchedB^ 
grain.  Gruel  prepared  from  saJdu  is  said  to  be  easily  digested  ■ 
and  to  be  useful  in  painful  dyspepsia.    In  Europe,  for  uscini 
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cdiciiic  and  as  food  for  the  sick,  pearl-barle}'  is  always 
iiployed ;  this  is  the  grain  deprived  of  its  husk  by  passing  it 
'tween  horizontal  mill-stones,  placed  so  far  apart  as  to  rub  off 
!0  integuments  without  crushing  it.  Pearl-barley  imported 
lom  Europe  is  obtainable  in  most  Indian  bazars.  For  an 
count  of  the  economic  uses  of  barley,  we  would  refer  the 
ader  to  an  article  by  Dr.  J.  Murray  in  the  Diet.  Econ.  Prod. 
'  India  (iv.,  p.  273). 

Description. — The  structure  of  the  barley-grain  after 
lie  palete  have  been  removed  is  similar  to  that  of  wheat  (see 
rritieiiin).  The  palece  consist  chiefly  of  long  fibrous,  thick- 
ailed  cells,  two  or  four  rows  deep,  constituting  a  very  hard 
aver.  On  transverse  section,  this  layer  forms  a  coherent 
ivelope,  about  35  mkm.  thick;  its  cells,  when  examined  in 
iingitudinal  section,  show  but  a  small  lumen  of  peculiar 
mdulated  outline  from  secondary  deposits.  (P/uirmacographia.) 

Chemical  composifion. — The  following  figures  representing 
Ihe  average  minimum,  maximum,  and  mean  composition  of 
127  samples  of  barley  from  different  sources  are  quoted  by 
*K6nig: — 

Water.    Albuminoids.    Fat.     Nitrogen-     Cellulose.  Ash, 

tree  extract. 

^Minimum...  7-23       6-20        1-03     49-11         1-96  '6 
^Muximum... 20-88     17  46        4-87     72-20       14-16  6-92 
^Mean       ...13-77     11-14        2-16     64-93        5-31     2  69 

According  to  Church,  the  average  percentage  composition  of 
I  husked  Indian  barley  is,  water  12" 5,  albuminoids  11-5,  starch 
-70-0,  oil  1-3,  fibre  2  6,  ash  2'1. 

Lermer  {ViertcJjahrefisekr..fiir  praM.  Pharm.,  XII.  (1863), 
^4-23)  found  European  barley  to  have  the  following  percentage 
1  composition:— Water  13  to  15,  oil  3-0,  starch  63-0,  cellulose  7*0, 
dextrin  6'6,  nitrogen  2*5,  ash  2-4,  lactic  acid  a  trace.  The 
[protein  or  albuminous  matter  consists  of  different  principles, 
chiefly  insoluble  in  cold  water.    The  soluble  portion  is  partly 
coagulated  on  boiling,  partly  retained  in  solution.    2-5  percent, 
of  nitrogen,  as  above,  would  answer  to  about  16  per  cent  of 
IIL— 78 
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albuminous  matters.  Their  soluble  part  seems  to  be  deposited 
in  the  starch-cells,  next  to  the  gluten  cells,  which  latter  contain 
the  insoluble  portion. 

The  ash,  accordiug-  to  Lermer,  contains  29  per  cent,  of  silicic 
acid,  32-6  of  phosphoric  acid,  22'7  of  potash,  and  only  'VI  of 
lime.  In  the  opinion  of  Salm-Horstmar,  fluorine  and  lithia  are 
indispensable  constituents  of  barley. 

The  fixed  oil  of  barley,  as  proved  in  1863  hj  Hanamann,  is 
a  compound  of  glycerine,  with  either  a  mixture  of  palmitic  and 
lauric  acids,  or  less  probably  with  a  peculiar  fatty  acid.  Beck- 
mann's  Hordeinic  Acid  obtained  in  1 855  by  distilling  barley 
with  sulphuric  acid  is  probably  lauric  acid.  Lintner  (1868) 
has  shown  barley  to  contain  also  a  little  Cholesteriii, 

Lastly,  Kuhneniann  (1875)  extracted  from  barley  a  crystal- 
lized dextrogyrate  sugar,  and  (1876)  an  amorphous  laoYogyrate 
mucilaginous  substance,  Sinistriii ;  according  to  that  chemist, 
dextrin  is  altogether  wanting  in  barley. 

Barley  when  malted  loses  7  per  cent. ;  it  then  contains  1 0  to 
12  per  cent,  of  sugar,  produced  at  the  expense  of  the  starch ; 
before  malting  no  sugar  is  to  be  found.  {P/iannacograpIiia.) 

Commerce. — The  total  yield  of  barley  in  British  India  does  not 
exceed  50,000,000  cwts.  In  1887-88  the  total  exports  were 
29,575  cwts,,  valued  at  Es.  89,776,  of  which  Bombay  shipped 
18,688  cwts.,  Bengal  6,873  cwts.,  and  Sind  4,014  cwts.,  valued 
at  Rs.  58,632,  Es.  20,556,  and  Rs.  10,588,  respectively.  The 
country  which  imported  most  largely  was  Persia,  with  10,358 
cwts.  ;  following  on  which  were,  Arabia  with  7,675  cwts.,  Ceylon 
with  7,539  cwts.,  and  Aden,  the  United  Kingdom,  Zanzibar, 
and  ''other  countries''  with  insignificant  quantities.  {Diet. 
Eeon.  Prod.  India,  iv.,  p.  281.) 

The  minor  food  grains  {Kudhdnya  or  Kshudar  dhaiiya) 
mentioned  by  Sanskrit  medical  writers  are : — 

Sorghum  vulgare,  P^'y-.s.— Yavandla  [Sansh'it),  Joar 
{Hind.,  JBeiic/.),  Javari  ((7wz.),  JondhaU  {Mor.),  Cholum  {Tarn.): 
Talla  (r<'/.),  Chavela  (ifrt/.). 
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This  is  one  of  the  most  important  food-crops  of  India  ;  from 
are  made  bread,  porridge,  and  other   food  preparations, 
[lurch's  analysis  shows  it  to  have  the  following  percentage 
»mposition  : — Water  12-5,  albuminoids  9-3,  starch  72*3,  oil2'0, 
ibre  2*2,  ash  1'7,  phosphoric  acid  0*85,  potash  0-21. 

Setaria  italica,  Beauv. — Kangu(/Sa«s/cnY),  Kora  [Hind.)^ 
Kaiigni  {Beng.),  Kali-kangani  {Mar.),  Bajri  {Cfiiz.),  Tennai 
Tarn),  Koralu  {Tel.). 

The  grain  is  much  esteemed  as  an  article  of  human  food 
I  some  parts  of  India.    It  is  eaten  in  the  form  of  cakes  and 
orridge  in  the  North-West  Provinces  and  Bombay  ;  in  Madras 
is  valued  as  a  material  for  making  pastry,  in  the  Punjab  the 
loaves  are  used  as  a  pot-herb.    Boiled  with  milk  it  forms  a 
light  and  pleasant  meal  for  invalids.    Church's  analysis  shows 
it  to  have  the  following  percentage  composition: — Water  10"2, 
albuminoids  10'8,   starch   73-4,  oil  2*9,  fibre  I'S,  ash  1*2 
( husked) . 

Panicum  miliaceum,  Linn. — China  (/SansAr?'^),  China 
(Hind.),  Chlna-ghas  {Beng.),  Varagu  {Tarn.),  Vorglo  {Tel.), 
\  arivava  {Mar.). 
This  grain  is  usually  made  use  of  in  the  form  of  porridge, 
lurch's  analysis  shows  it  to  have  the  following  percentage 
mposition: — Water  ]2*0,   albuminoids    12'6_,   starch  69'4, 

1  3-6,  fibre  I'O,  ash  1-4  (husked). 

Panicum  frumentaceum,  Ea??^.— Syam^ka  {Sanskrit), 
iwan  {Hind.),  Shyamadh^n  {Beng.),  Shamalu  {Tel.),  Kathli, 

Sliamula  {Mar.),  Savan,  Sama  {Ouz.). 
This  grain  is  wholesome  and  nourshing,  and  is  much  used 
r  home  consumption  amongst  the  poorer  classes.  Church's 

analysis    shows    it    to    have    the    following  percentage 

composition  :— Water  1 2*0,  albuminoids  8-4,  starch  72*5,  oil  3-0, 

fibre  2-2,  ash  12-9  (unhusked). 

Paspalum  scrobiculatum, — Kodrava  {Sanskrit), 

Koda  {Hind.),  Kodoadhdn  {Beng.),  Arugu  {Tel.),  Gora-harik, 

Gora-kodru  {Mar.,  Guz.). 
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Cases  of  paisoning  are  occasionally  met  with  in 
arising  from  the  consumption  of  this  grain  as  an  article  of 
food.  The  symptoms  are  similar  to  those  seen  in  poisojiiiio-  by 
darnel  (see  Lolium  icnmlentimi) .  Kodru -poisoning  occasional] v 
ends  fatally  :  thus,  in  a  ease  reported  to  the  Bombay  Chemical 
Analyser,  from  Godhra,  in  1879-80,  four  persons,  m.,  a  man 
and  three  children,  were  poisoned  by  eating  bread  made  froin 
the  flour,  and  one  of  the  children  died.  This  grain  appears  to 
be'  only  occasionally  poisonous  ;  according  to  popular  belief, 
there  are  two  varieties  of  the  grain,  Gfora  or  "  sweet,"  and 
Miijara  or  "  poisonous." 

Church's  analysis  shows  the  following  percentage  composition 
of  the  husked  grain: — "Water  ll'T,  albuminoids  7-Q,  starcL 
77-2,  oil  2-1,  fibre  07,  ash  1-3. 

Hygrorhiza  aristata,  iVcc.?.— Nivara  (8amh-U), 
Uridhau  {Hind.,  Bmig.),  Deobhat  (Mar.). 

See  article  on  Rice.  Church's  analysis  shows  that  wild  rice, 
after  it  has  been  husked,  has  the  following  percentage 
composition: — Water  12*8,  albuminoids  7"3,  starch  78'3. 
oil  0-6,  fibre  0-4,  ash  0-6. 

Eleusine  COrocana,  Gartn.—'Riigi  {Sanskrif),Mam\na, 
Mandal  {Hind.),  Mainia  {Beng.),  Kayur  {Tarn.),  Ponassa  {Tel.), 
Eagi  {Can.),  Nachni,  Nagli  {Mar.). 

This  grain  is  much  used  by  the  poorer  classes  in  Western 
India,  usually  in  the  form  of  porridge.  It  is  considered  to  be 
particularly  wholesome  and  digestible,  and  a  thin  gruel  made 
from  it  is  much  used  mixed  with  cow's  milk  for  weaniug 
children  and  as  a  di(!t  for  invalids.  In  Goa  thin  biscuits  are 
prepared  with  the  flour,  from  which  a  gruel  can  at  once  ho 
made. 

Church's  analysis  shows  the  grain  to  have  the  following 
percentage  composition  ; — Water  1 3"2,  albuminoids  7"3,  starcb 
73-2,  oil  1'5,  fibre  2'5,  ash  2*3,  phosphoric  acid  0-4. 
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Sorghumsac  charatum,  Mmtch.  — D^vadhanya 
sV/«sA-)vY.),  Deocllian  (RiiuL,  Bong.),  Shixlii  [Mm\),  luiphi 
Ghz.). 

A  food  grain  of  mucli  value.  Cliurcb's  analysis  shows  it  to 
i;ive  the  following  percentage  composition: — Water  ]2"8, 
Ibuminoids  ll'S^,  starch  68'3,    oil   3'0,  fibre  3*0,  ash 

aar  6  to  18. 

Saccharum  sara,  Eoa??).— Charuka   [SanshrU),  Sarpa, 
ra  {Rind  ),  Sarabij  (Beiig.),  Gundra,  Sura  {Tarn.,  Tel.), 
•^ara  {Mar.). 

The  seed  of  this  grass  appears  to  be  only  vised  in  famine 
limes,  or  by  some  of  the  wild  tribes  who  use  the  stem  for 
making  arrows. 

The  seeds  of  Coix  and  Bambusa,  which  are  also  classed 
.amongst  the  Kshudra-dhanya,  have  been  already  noticed. 

Festuca  indica  (Ptheede,  xii.,45)  is  used  to  resolve  phlegmons. 

FILICES. 

POLYPODIUM  VULGARE,  Linn. 

Fig. — Eng.  Bot.,U4Q;  Woodv.  8upj)l.,  t.  271.  Common 
■Polypody  {Eng.),  Polypode  de  chene  {Fr.). 

Hab. — Persia,  Europe.    The  rhizomes. 
Vernacular. — Basfaij  [Ind.  Bazars). 

History,  Uses,  &C. — This  fern  is  the  no\vn6biov  of  Theo- 
)phrastus  and  Dioscorides,  both  of  whom  mention  its  purgative 
iproperties.  Dioscorides  states  that  it  is  used  to  expel  bile  and 
)phlcgra.  Pliny  (26,  37)  says  "  The  root  of  polypadion,  known 
.to  us  as  filicula,  is  used  medicinally,  being  fibrous  and  of  a  grass- 
;greon  colour  within,  about  the  thickness  of  the  little  finger,  and 
covered  with  cavernous  suckers  like  those  on  the  arms  of  the 
ipolypus.    It  is  of  a  sweetish  taste,  and  is  found  growing  among 
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rocks  and  under  trees.  Tl\o  root  is  steeped  in  water,  and  tLe 
juice  extracted  ;  sometimes,  too,  it  is  cut  in  small  pieces 
and  sprinkled  upon  cabbage,  beet,  mallows,  or  salt  meat  • 
or  else  it  is  boiled  in  pap  as  a  gentle  aperient  for  the  bowels' 
It  carries  off  bile  and  the  pituitous  humors,  but  acts  injuriouslv 
upon  the  stomach.  Dried  and  powdered  and  ajiplied  to  th' 
nostrils,  it  cauterizes  polypus  of  the  nose.  It  has  neither  seeti 
nor  flower.  In  Germany  there  was  a  myth  in  ancient  timt-> 
that  the  plant  sprang  from  the  milk  of  the  goddess  Freya,  and 
in  more  recent  times  the  Virgin  Mary  was  credited  with  its 
origin.  Owing  to  the  sweetness  of  the  rhizome,  it  is,  in  some 
parts  of  France,  called  "reglisse"  or  "liquorice." 

The  Persians  call  the  plant  Tashtiwan  and  Baspaik;  the 
latter  name  in  the  Arabic  form  of  Basfaij  is  now  current 
throughout  the  East  as  the  name  of  the  drug,  and  is  used  by 
Ibn  Sina  and  the  Arabian  physicians.  The  Arabian  names  for 
the  plant  are,  Azras-el-kalb  "  dog's  tooth,"  in  allusion  to  the 
toothed  appearance  of  the  leaves,  Kathir-el-rijl "  many-footed," 
and  Thakib-el-hajar  "  penetrating  stones."  The  Mahometan 
physicians  use  it  as  an  aperient,  deobstruent,  and  alterative 
combined  with  myrobalans  and  fumitory  ;  they  consider  that 
it  acts  as  an  expeller  of  all  kinds  of  j)eccant  humors ;  for 
instance,  we  have  seen  it  prescribed  in  cataract  and  amaurosis 
by  Indian  hakims.  It  is  not  an  article  of  the  Hindu  Materia 
Medica. 

Description. — The  dried  rhizome  occurs  in  pieces  of 
various  lengths,  and  of  the  thickness  of  a  quill.   It  is  flattened, 
of  a  yellowish-brown  colour  externally,  green  internally,  but 
when  old  yellowish  ;  the  upper  surface  is  studded  with  tubercles^- 
to  some  of  which  a  portion  of  the  base  of  the  frond  still  adhei'ei^ 
The  under  surface  is  more  or  less  spinous  fi'om  the  remains  ^ 
broken  radicles.    The  taste  is  sweetish,  astringent,  nauseou^ 
and  somewhat  acrid  ;  odour  ferny.    Under  the  microscope,  the 
I'hizome  is   seen  to    consist  of  a   delicate  cellular  structure 
containing   much   starch  and  green  granular   matter;  it  il 
traversed  by  large  bundles  of  scalariform  vessels. 
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POLYPODIUM  QUERCIFOLIUM,  Spr. 

Fig. — B//ccdc,  Jlort.  Mai.  xii.,  t.  11.  Oali-leaved  Polypody 
\Emj.). 

Hab. — ludia.  "Widely  distributed  througliout  tlie  East. 
The  rhizome. 

Vernacular. — Basing,  Yandar-biisiug,  Ashva-katri  {Mar.). 

History,  Uses,  &C.—  Basing  (?rf%T[),  the  Marathi 
Rame  of  this  remarkable  fern,  signifies  the  crown-like  frontlet 
khich  the  Marathi  people  tie  upon  the  forehead  of  the  bride 
md  bridegroom  at  the  marriage  ceremony.  There  can  be 
ittle  doubt  that  the  form  of  the  ornament  was  suggested  by 
ihe  appearance  of  the  plant ;  its  use  is  of  very  ancient  date,  and 
irobably  derived  from  the  aboriginal  inhabitants  of  the  hilly 
iistricts  of  Western  India,  where  P.  querdfoUum  is  very 
ibundaut.  The  thick  silky  rhizome  of  this  fern  is  found 
losely  adhering  to  the  dead  branches  of  trees,  which  it 
mvelopes  with  its  large  oak-like  leaves.  Rheede  says  that  the 
lant  is  supposed  by  the  natives  of  Malabar  to  partake  of  the 
rroperties  of  whatever  tree  it  grows  upon.  This  notion 
rrevails  all  over  India  with  regard  to  this  and  other  parasites 
i?ee  LorantliacecB),  and,  as  has  already  been  shown,  is  quite 
'rroneous. 

For  medicinal  purposes  those  plants  which  grow  upon  the 
Hryc/nios  Nux-vomica  are  preferred.  The  author  of  the 
Vanamhadi  Prakdsha  gives  the  following  prescription  contaiu- 
iig  Basing  as  the  best  cure  for  phthisis : — Take  2  tolas  of 
Idjrab^sing,  1  tola  Ooksi  flowers   {Calycopteris  florihmda), 

tolas  Chiretta,  2  tolas  Ghas-pitpapra  (i^o.s^'^?//«/<?r//^j;/•oc^«;^i6Y<s), 

tolas  Eingan-miil  (root  of  Solamm  indicum),  2  tolas  Bdl-bel- 
'hal  (small  immature  fruit  of  ^gle  Marmelos),  2  tolas 
I'adrainimul  (root  oi  Nelimbium  speciosum),  4  tolds  Sonar-wel- 
adl  (root  of  Vicoa  indica),  two  tolas  Gokhru-mul  (root  of 
"rihaluH  terrestris).  These  nine  drugs  are  to  be  powdered  and 
ivided  into  seven  parts.    For  administration  each  part  is  to 

e  boiled  in  40  tolds  of  water,  sweetened  with  2  toMs  of 
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Bugar-candy,  and  the  dccoctiou  (kara)  boiled  down  to  one-eighd; 
this  is  to  be  taken  in  the  morning,  and  the  marc  is  to  bo  agai. 
treated  in  the  same  manner  to  furnish  the   nikara  (second 
decoction)  or  evening  dose.    The  same  prescription  is  reconi- 1 
mended  in  hectic  fever  from  whatever  cause,  and  in  dyspepsia  I 
and  cough  ;  during  its  use  potatoes  and  indigestible  vegetabk 
are  to  be  avoided. 

Hheede  (xii.,  12,  13)  has  the  following  remarks  upon  thoi 
medicinal  use  of  Polz/jmUum  taccifolhm  in  Malabar  : — "Succii^ 
radicis  vermes  enecat,  bilem    sistit  et  temperat.    FoHa  i; 
pulverem  redacta  cum  melle  assumpta  secundinas,  menses,  iniL 
foetum  ipsum  fortiter  ejiciunt ;  midieres  ergo  cavete  vobis." 

ADIANTUM  VENUSTUM,  Bon. 

Fig. — Hoolc.  Sp.  Fil  ii ,  40  ;  Bedel.  Ferns.  Brit.  Ind.  xx. 
Hab. — Himalaj'^a,  Afghanistan,  Persia.    The  plant. 
Vernacular. — Hansrdj,  Mobarkha  {Ind.  Bazars). 

History,  Uses,  &C. — Under  the  name  of  ahlavrov  ; 
fern  is  described  by  Dioscorides  as  having  leaves  serrated  a' 

the  top  like  coriander  {  ^vXXopta  e'xf '  aopiavhpui  Snoia  iireax^afieva  f- 

aKopov  ).  This  plant  was  doubtless  Adianium  Cajnllus  Veneris. 
turn,  the  same  description  would  apply  equallj^  well  to  A,  vcim- 
but  which  has  been  adopted  by  the  Mahometan  physicians  oi 
the  East  as  representing  the  (ihiavTOv  of  the  Greeks.  The  Westen. 
Arabs,  however,  appear  to  use  A.  Gapillas  Veneris,  as  they  cali 
the  plant  Kuzburat-el-bir  or  "  coriander  of  the  well,"indicatiug 
a  habitat  where  A.  venustuni  is  not  found.  Other  Arabi' 
names  for  the  genus  Adian turn  are  Shaar-el-jinn  "fairies'  hair,' 
Shaar-el-jibal  "hair  of  the  mountains/"'  Shaar-el-fual  "hair 
of  omens/'  Sdk-el-aswad  "  black  stem,"  Nasif-el-aswad  "  black 
veil,"  &c.  Ibn  Sina  and  other  medical  writes  describe  the 
drug  under  the  name  of  Barsiawashdn,  which  is  the  Arabian 
form  of  the  Persian  name  Parsiawashan.  It  is  considered  to 
be  deobstruent  and  resolvent,  useful  for  clearing  the  pram 
via:  of  bile,  adust  bile,  and  phlegmatic  humors  ;  also  pectorali 
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icctorant,  diuretic,  erumcnagogue,  and  alexipliarraic.  Used 
plaster  it  is  considered  to  be  discutient,  and  is  applied  to 
luic  tumours  of  various  kinds.    The  author  of  the  Burhan 
s  that  the  ashes  of  the  plant  mixed  with  olive  oil  and 

I  gar  are  used  to  make  the  hair  grow  upon  the  bald  patches 
(luced  by  ringworm  of  the  scalp.  Theophrastus  [H.  P.,  vii,, 
mentions  two  kinds  of  Adiantum,  "white"  and  "black," 
d  in  making  htdr  oil.  Greek  synonyms  for  the  plant  were 
Irichon,  calitricbon,  tvichomanes,  and  ebinotrichon. 

II  France  a  syrup  of  Maiden-hair  is  much  used  as  a  pectoral ; 
officinal  plant  is  A.  pcdatum,  Linn.,  or  Capillaire  du  Canada, 
A.  traperJfoi'me,  Linn.,  Capillaire  du  Mexique,  is  allowed  as 

ibstitute. 

Description. — Fronds  3  to  4  times  pinnate.  Rachis 
ider,  poKshed,  naked  ;  segments  rigid,  prominently  veined 
[  toothed,  upper  edge  rounded,  lower  cuneate  into  the 
i«)le  ;  sori  one  to  three,  large,  roundish,  placed  in  a  distinct 
'  nv  on  the  upper  edge. 

mmerce. — The  Maiden-hair  of  commerce  consists  solely  of 
renus/uin,  imported  from  Persia  in  large  bales  which  contain 
umber  of  small  bundles,  five  or  six  of  which  weigh  one 
ud.    Value,  3  annas  per  lb.    Other  species  of  Adiantum 

used  locally  to  a  small  extent. 

ASPLENIUM  PARASITICUM,  Willd. 
Fig.  — Rheede.,  HoH.  Mai.  xiL,  t.  1  7. 

! ''r>2ac«^rtr.— Kari'-beli-panna-maravxira  [MaL),  Maha-pana 
•.),  Kali-pandan  {Ooa). 

ASPLENIUM  FALCATUM,  Willd. 

Fig. — Eheede,  Eort.  Mai.  rii.,  t.  18. 
Hab.— India.    The  rhizomes. 

f^„,,^,,,/^,..__Nela-pru.m.-maravara    [Mai),   P^ina  [Mar.), 

i  'lan  {Goa). 
79 
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History,  Uses,  &c.— The  medicinal  use  of  these  fer„ 
is  due  to  the  Portuguese,  who,  on  their  settling  in  India,  adopio 
them  as  substitutes  for  Aspknium  of  Europe. 

A  fern  called  "ia-TrKr^vov  or  aa-tiKrjvos  Tr6a  was  supposed  by  t 
ancients  to  have  the  property  of  reducing  the  size  of  the  splec: 
it  was  also  known  as  (T<o\oTtevbpiov  «'  centipede  plant,"  from 
fancied  resemblance  of  its  fronds  to  that  reptile,  and  mo-^ 
"  mule  plant,"  because  mules  were  reputed  to  be  fond  of  fc( 
ing  upon  it.    Dioscorides  mentions  the  use  of  a  decoction  of  1 
plant  in  vinegar  for  enlargement  of  the  spleen,  and  also  thclo( 
application  of  a  plaster  made  of  the  leaves  steeped  in  wiue.  ] 
was  also  considered  to  be  of  use  in  incontinence  of  urine,  c;i] 
cuius,  and  jaundice.    Women  were  not  allowed  to  use  it,  as 
was  supposed  to  cause  sterility.    This  plant  is  generally  id( 
titled  with  the  Asplenium  Cetemchoi  Linneus,  "Spleen-won 
or  "  Milt  waste  "  ;  others  have  supposed  it  to  be  A.  hcmionn 
Linn.,  "Mules'  fern,"  or  A.  Scolopendrium,  Linn.,  "Hai: 
tongue." 

Mahometan  physicians,  under  the  name  of  Iskulukandrir. 
give  a  translation  of  what  Dioscorides  says  concerning  ti 
drug,  with  a  few  unimportant  additions  ;  practically  they  appc 
to  know  nothing  about  it,  and  we  have  never  known  any  dn 
to  be  oifered  under  this  name  in  the  bazars.  Haji  Zein  stai 
that  it  is  called  Hashishat-el-tihal  "  Spleen- wort"  in  Arab;' 
and  in  Egypt  Kaf-el-nasar  "  Eagle's  clan." 

The  Indian  substitute  is  used  in  Goa  as  an  alterative  in 
of  prolonged  malarial  fever,  usually  in  combination  with  Old 
landia  or  Audrographis,  and  the  use  of  the  drug  has 
to  I\Ialabar  tlirough  the  Goan  Brahmins  who  have  settled  th 

Description. — Thepart  used  medicinally  is  the  rhizon 
to  which  are  attached  the  bases  of  the  fronds  and  numer< 
radicles,  all  of  a  black  colour.  The  rhizome  is  about  as  tbi 
as  the  finger;  when  broken  across  it  is  seen  to  consist  <'i 
parenchyma  in  which  are  several  bundles  of  vessels  of  a  ligb^ 
colour.  These  can  be  separated  from  the  canals  in  which  tli 
situated  without  much  trouble  when  the  rhizome  is  frc^ 
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,lor  llie  microscope,  the  cell-walls  of  the  paronchj'^raa  appear 
dark-brown  colour,  aud  the  vascular  buudlcs  are  seen  to 
-ist  of  large  scalariform  vessels.    It  has  au  astringent  and 
,htly  bitter  taste . 

Actinopteris  dichotoma,  Bedd.  Fe;vi.— Mor-pankhi, 
uraka.    A  fern  which  grows  in  the  Nilgiri  and  Himalaya 
iitains,  and  upon  rocks  and  old  walls  in  the  Deccan,  but  is 
-y  in  the  plains  of  India  ;  it  is  used  as  a  styptic.    "  Actinopteris 
1  genus  of  polypodiaceous  fern  of  the  section  Aspleniete,  and 
isists  of  curious  little  plants  like  miniature  fan  palms.  The 
liuical  peculiarities  of  the  genus  among  the  Asplenieae  consist 
the  simple  distinct  indusia,  free  veins,  and  linear-elongate 
■i,  which  are  marginal  on  the  contracted  rachiform  segments 
the  small  fiabelliform  fronds."    { T.  Moore  in  "  Treasury 
Botany.")    Atkinson  states  that  this  fern  is  used  as  an 
ihelraintic. 

LIOHENES. 

PARMELIA  KAMTSCHADALIS,  Esch. 
Hab. — Himalaya,  Persia. 

PARMELIA  PERLATA,  Esch. 
Fig—Emj.  Bot,  341. 

Hab.  India,  Europe,  Africa.    Tlie  plant. 

Vernacular.— OUr^l^,  Charcharela,  Pathar-ke-phul,  SiM-bak 
^fiad.),  Motha-dagada-phul,  Barik-dagada-phul  {Mar^  Ghabilo, 
-uidila  [Guz.l  Kalpasi,  Kalapu  {Tarn.),  Ratipanche  {Tel.). 

History,  Uses,  &C.— Two  lichens  are  found  in  all 
ndian  bazars,  which  are  known  as  the  greater  and  lesser 
'stone-flowers  "in  the  vernaculars,  and  in  Sanskrit  as  Sila-valka 
r  "  rock-bark."  Similar  plants  were  known  to  the  Orreeks  as 
•piov  and  <r<f.ayvo,,  and  to  the  Romans  as  Muscus.  Dioscorides 
i.,  22)  notices  their  medicinal  properties,  also  Plmy  (xii.,  Gl). 
■iPhe  Arabs  call   them  Ushnah,  a  name  derived  from  the 
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Persian,  and  Hazaz-el-sakhar  "rock-scab."  Lcith  says: — "]( 
is  a  thing  tliat  sjDroads  itself  upon  tlie  trees  called  Balut  and 
Scinubar  (oak  and  pine)  as  though  it  were  pared  off  from  a  root 
((J^-^  c:^'*  j_j-i,a>o  and  it  is  sweet  in  odoui-,  and  wliite.' 

{Kdnius.)  In  Persia  those  lichens  are  known  as  Ushuah  aiKi 
Dowalah.  The  author  of  the  Makhzcm-el-Adwiya  states  thai 
Ushnah  grows  upon  the  oak,  cypress,  and  other  trees;  tliai 
which  is  whitest  should  be  preferred;  it  should  have  an  agree- 
able odour.  He  describes  it  as  astringent,  resolvent,  anu 
aperient,  and  says  that  the  decoction  is  used  as  a  tonic  aiKi 
alterative ;  when  burnt,  the  smoke  relieves  headache,  th< 
powder  is  a  good  cephalic  snuff.  Externally  the  drug  lia> 
emollient  and  astringent  properties,  and  may  be  used  in  a  batl. 
or  as  a  poultice,  &c.  The  dry  powder  is  applied  to  wouud> 
and  sores  to  promote  granulation.  Honigberger  mentions  th^ 
use  of  the  drug  at  Lahore  in  disorders  of  the  stoniacli. 
dyspepsia,  vomiting,  pain  in  the  liver  or  womb,  induration  oi 
the  uterus,  amenorrhcea,  calculi,  and  nocturnal  spermatid 
discharges. 

AinsHe  (ii.,  170)  says  :  "  Kidl-jjaskie  is  the  Tamool  name  givei- 
to  a  diied  pale -coloured  rock  moss,  which  the  Vytians  suppo.V' 
to  possess  a  peculiar  cooling  quality,  and  prepare  with  it  a 
liniment  for  the  head." 

The  use  of  these  lichens  in  the  form  of  a  poultice,  placed 
over  the  renal  and  lumbar  regions  to  produce  diuresis, 
noticed  in  the  Pharmacopce/'a  of  India. 

FUNGI. 

MYLITTA  LAPIDESCENS,  Soran. 
Fig. — Trans.  Linn.  Soc,  vol.  xxiii,,  t.  9,  p.  97, 
Hab. — India  and  China. 

Vernacular. — Carom-pallagum.  (Tarn.),  Luy-wan  {China). 
History,  Uses,  &C. — This  curious  underground  fungus 
is 'supposed  to  be  allied  to  the  truffles,  and  is  used  in  Southewa 
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(Ha  as  medicine  and  food.  In  1860  Dr.  E.J.  Waring  forwarded 
>rr.  Hanbury  some  specimens  of  tliese  tuberif orm  productions, 
L  they  were  examined  by  Mr.  M.  J.  Berkeley  and  Mr.  Currey. 
se  specimens  had  been  dug  out  from  the  chalk-beds  in  the 
Liutains  between  Travancore  and  Tinnevelly,  and  the  hill- 
i.ple  were  in  the  babit  of  bringing  them  into  Trevandrum 
f  sale.    They    are  much  esteemed  by  native  doctors  for 
rious  complaints,  and  they  are  regarded  as  diuretic.  The 
iiuil  name  signifies  Black  Pallagum,  Pallagum  meaning  a 
.liciual  substance.    The  fungus  frequently  appears  on  the 
Igiris,  and  the  Badagas,  Karumbars,  and  other  hill-tribes  call 
■  God's  bread  "  or  "  Little  man's  bread,^'  and  use  it  for  food, 
f  1889  the  Peziza  was  very  plentiful  in  the  Government 
mchona  Plantations  at  Naduvatam,  and  the  specimens  were 
lond  over  a  wide  area  about  one  foot  beneath  the  surface  of  the 
>ound.    Planters  on  other  parts  of  the  hills  have  noticed  their 
rriodical  occurrence  in  their  estates,  and  the  coolies  always 
Meet  and  cook  them  for  their  meals. 

] Description. — Tbese  fungoid  bodies  are  like  small  tubers 
\,ving  a  black,  finely-wrinkled  surface,  and  the  inside  is  white 
dd  marked  with  veins,  and  a  microscopic  section  shows  the 
vision  of  the  tissue  into  areolce  similar  to  that  exhibited  by 
jpogaeous  fungi.  In  a  fresh  state  they  have  a  waxy 
insistence,  but  when  dry  they  are  hard  and  horny.  Some 
•3sh  slices  immersed  in  glycerine  for  several  weeks  showed  no 
•ystalline  or  crystalloid  formations,  and  starch  was  entirely 
»'Sent. 

<  Chemical  composition. — The  dried  Peziza  yielded  1  per  cent. 

carbonated  ash,  Boiled  with,  dilute  hydrochloric  acid  a 
dution  was  formed,  reducing  Fehling's  test  and  inactive  towards 
blarised  light.  Boiled  with  soda  a  large  quantity  of  pectinous 
latter  was  dissolved. 

BOLETUS  CROCATUS,  BaUch. 
;  Hab. — India,  on  the  Jack-tree  {Artocarpus  integrifolia, 
ann,). 

I  F^ruacWrtr.— Phansdmba    {Bamrs),  Phanas-alomb^  [Mar). 
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History,  Uses,  &c. — The  only  notice  of  this  fun 
which  we  have  met  with,  occur.s  in  Rumphius  {IIoH.  Amb., 
25),  whore  ho  says:— "In  Malabara  ac  Zeylana  ox  cod 
quoqiie  succo  circa  radices  colligitur  ct    concrcscit  in  tci 
massa,   sou  tuber   Portugallis   laca  de  Jaca   (tinder  of  t 
Jack-ti-ee)  dictum,  quod  molle  est  et  intus  flavescit,  quod  aai 
ista  pro  exjjcrto  habet  incdicamento  contra  diarrhceam,  ad  pau' 
vero   tautum  colligitur  arbores,   atquc  inde  venale  in  al 
quoque  transfertur  regiones."    It  appears  to  be  probable  tli 
the  medicinal  use  of  this  fungus  was  introduced  into  the  E; 
by  the  Portuguese,  who  adopted  it  as  a  substitute  for  t: 
Boletus  fomentariiis  of  Linneus,  the  Agaricas  Chirunjorum 
"  surgeon's  agaric  "  of  the  old  European  Pharmacopoeias,  wlii 
the  Portuguese  call  Isca  de  ferir  "  wound  tinder,"  and  i 
French  Agaric  de  chene  or  Polypore  ongule.    It  is  the  Spu; 
or  Touchwood  of  the  English. 

In  Western  India  the  fungus  is  ground  to  a  paste  wi' 
water  and  applied  to  the  gums  in  cases  of  excessive  saHvatii 
It  is  also  applied  to  the   mouths  of  children  suffering  fn 
aphthoG,  and  is  given  internally  in  diarrhoea  and  dysentery. 

Description. — In  form  this  fimgus  closely  resembl 
the  European  Boletus  above  referred  to,  and  resembles  the  ho 
of  a  horse.    Internally  it  is  of  a  rich  orange-brown  cole 
when  fresh,  and  has  a  sweetish,  stj^ptic  taste,  but  when  loi 
kept  it  turns  to  a  dull  brown  colour.    The  fungus  consists  oi 
number  of  laminae  upon  the    under  surface  of   which  1; 
hymenium  is  situated. 

Chemical  composition. — A  proximate  analysis  yielded  : — 
Ether  extract        ...       ...        ...  '78 

Alcoholic  extract  ...        ...        ...  1'60 

Aqueous  extract    ...       ...        ...     4*  10 

Alkaline  extract    ...       ...        ...  21 '3 4 

Crude  fibre ...       ...       ...       ...  53-98 

Ash  ...       ..•       ...       ...  4'3U 

Moisture     ...       ...        ...       ...  13"90 


]  00-00 
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iic  ether  and  alcoholic  extracts  consisted  of  red-coloured 
ins,  but  no  fatty  matter.    The  aqueous  extract  contained 
per  cent,  of  an  organic  acid  not  related  to  tannin  in  its 
I  ion  with  ferric  chloride  - and  gelatine.    Solution  of  soda 
vcd   an   acid   resin  having  some  of  the   properties  of 
poric  acid. 
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POLYPORUS  OFFICINALIS,  Fries. 
Yig.—  Ouihourt,  Hid.  Nat.  a.,  4:5  ;  Fercira,  Mat.  Med.  ii, 
.  ],  p.  54.    Larch  Agaric  {Eiirj.),   Polypore  du  Melezc, 
:garic  blanc  {Fr.). 

;Hab. --Southern  Europe,  Asia  Minor.  On  the  Larch, 
tie  fungus. 

Vernacular.— CxMvMm  [Indian  Bazars). 
1  History,  Uses,  &c.— The  use  of  this  fungus  in  medicine 
-of  very  ancient  date.    Dioscorides  (iii.,  1)  describes  ayapt«ov 
male  and  female,  the  female  being  the  best  and  having 
J,terually  a  comb-like  structure,  whilst  the  male  is  convolute, 
lund  and  compact  ( <ru/.c^u.^  ) ;  both  have  the  same  taste,  at 
St  sweet,  afterwards  bitter.    He  states   that  it  grows  m 
-rmatia,  Galatia  in  Asia,  and  Cilicia,  and  that  some  suppose 
tto  be  a  root  and  others  a  fungus.    It  is  astringent,  hot  and 
urgative,  and  is  also  given   in  fever,  jaundice,  nephritis 
.erine  obstructions,  phthisis,  dyspepsia,  haemorrhage,  and 
.ins  in  the  joints;  it  is  alexipharmio.    Pliny  (20,  0/)  says  : 
•Agaric  is  found  growing  in  the  form  of  a  fungus  of  a  white 
l.lour,  upon  the  trees  in  the  vicinity  of  the  Bosporus.    It  is 
•Iministered  in  doses  of  four  oboli,  beaten  up  m  two  cyathi  of 
^cymel.    The  kind  that  grows  in  Galatia  is  generally  looked 
'L  as  not  so  efficacious.    The  male*  agaric  is  hnner  than 
ae  other,  and  more  bitter  ;  it  is  productive,  too,  of  headache 
-he  female  plant  is  of  a  looser  texture ;   it  has   a  sweet 
..8te  at  first,  .vhich  speedHy^hang^^ 

"•l^i;i7.ii;^i;;;^;Wmale  an.l  icnrA.  i.  no  longer  recognized,  though 
continue,!  to  be  so  till  within  the  la.t  century.  (Bostoclc.) 
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Pereira  states  tliat  the  drug  appears  in  the  modern  Gree' 
Pharmacopoeia  under  the  name  of  dyapiKou  to  \(vkov  with  the 
Turkish  synonym  of  narpav  fxavrapi, 

Ibn  Sina  insists  upon  the  great  efficacy  of  agaric  (^^jSUjU) 
as  an  alexipharmic.  He  and  other  Mahometan  physicians 
closely  follow  the  Gfreeks  in  their  description  of  its  medicinal 
properties ;  they  consider  that  it  removes  all  kinds  of  visceral 
obstructions  and  expels  diseased  humors ;  the  female  kind 
should  be  used  after  it  has  been  rubbed  through  a  hair-sieve 
and  all  black  particles  removed.  The  use  of  agaric  in  phthisis 
is  of  ancient  date  ;  it  was  revived  by  De  Haen,  Barbut,  and 
others  in  the  present  century,  and  subsequently  decried  by 
Andral  {P/til.  Trans.,  Vols.  48  and  49).  The  active  principle, 
agaricin,  has  recently  been  recommended  in  doses  of  j'jf  to  g  ti 
a  grain  as  an  astringent  to  check  night-sweating  and  diarrhoea, 
to  diminish  bronchial  secretion,  and  to  dry  up  the  milk  after 
weaning. 

Description. — Pileus  corky-fleshy,  ungulate,  zoned, 
smooth.  Pores  yellowish.  Bei-keley  describes  the  hymenium 
as  concrete  with  the  substance  of  the  pileus,  consisting  of  sub- 
rotund  spores  with  their  simple  dissepiments.  The  drug  is 
decorticated,  dried,  and  bleached,  and  occurs  in  white,  friable 
pieces,  from  the  size  of  the  fist  to  that  of  a  child's  head,  whicli 
are  more  or  less  ungulate  or  of  the  shape  of  half  a  cone,  with  a 
feeble  fungous  odour  and  bitter  aci'id  taste.  The  fungus, 
when  met  with  in  its  natural  state,  has  an  external  yellowisli 
or  reddish-grey  coat. 

Chemical  composition. — "White  Agaric  has  been  analysed  by 
Bouillon-La-Grrange,  by  Bucholz,  by  Braconnot,  and  by  Bley, 
The  constituents,  according  to  Ble}'',  are:  resin,  33'1 ;  extra^ 
tive,  2  ;  gum  and  bitter  extractive,  8*3 ;  vegetable  albumen,  0*7; 
wax,  0*2;  fungic  acids,  0*13;  boletic  acid,  0"06  ;  tartaric  and 
phosphoric  acids,  1'354;  potash,  0-329;  lime,  0-16 ;  ammonia 
and  sulphur,  traces. 

The  active  principle  of  Agaric  has  usually  been  said  to  reside 
in  the  resin,  but  a  white  amorphous  bitter  powder  (lariciu)  has 
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l.pen  separated  from  it,  the  formula  of  which,  according  to  "Will, 
C^*H'*0*.    Martins  considers  this  to  be  the  active  prln- 
iple.    Fleury  (J.  Fhann.  Ohm,  (4)  XXI.,  279  to  284)  gives  the 
(  rollowing  result  of  an  examination  of  the  drug : — Five  hundred 
i  uid  eighty  grams  of  the  powdered  fungus,  not  previously 
I  Ivied,  were  exhausted  successively  with  ether,  alcohol,  cold 
j  ivater,  boiling  water,  water  acidulated  with  hydrochloric  acid, 
nid  water  rendered  alkaline  with  potash,  and  the  resulting 
I  solutions  were  examined  : — 

I  1 .  The  ether  extracts  a  resin,  and  a  body  to  which  the  name 
if  Agaric  acid  is  given.  The  examination  of  several  salts  of 
I  his  acid  yielded  results  so  discordant  that  no  definite  formula 
t  -ould  be  obtained,  but  the  nearest  approaches  to  accuracy  lead 
I  0  the  supposition  that  its  formula  may  be  C''^*H**0^.  Efforts 
i  nade  to  determine  the  basicity  of  the  acid  were  unsuccessful. 
!•  t  is  shown  that  the  addition  of  the  elements  of  water  to  the 
:  osin  represents  the  composition  of  the  agaric  acid.  After  heat- 
I  iig  with  very  dilute  sulphuric  acid,  a  substance  is  yielded  which 
!  educes  the  cupro-potassic  liquor.  The  agaric  acid  amounts  to 
!  bout  one-fifth  of  the  weight  of  the  fungus. 

I  2.  The  alcoholic  solution  has  a  very  red  colour,  due  appa- 
j  ^ntl}^  to  the  air,  and  on  evaporation  j'ields  a  residue  of  the 
I  insistence  of  hard  wax,  from  which  ether  dissolves  a  resinous 
I  ody  soluble  in  alkaline  liquids ;  its  reaction  is  acid,  it  is  not 
I  lystallizable,  and  it  contains  1  "5  per  cent,  of  nitrogen.  It 
)mbines  with  metallic  oxides.  The  remainder  behaves  like  a 
)sin ;  it  is  reddish,  nitrogenized,  fusible  below  100°,  forms 
(  iscous  solutions  with  alkalies,  and  gelatinous  precipitates  with 
j  her  bases. 

j  3.    Cold  water  yields  a  red  solution,  which  on  concentration 
I  'posits  calcic  and  possibly  also  magnesic  oxalate  in  microscopic 
:  j  ystuls,  while  the  solution  contains  a  brown  resinous  nitro- 
i  'uous  body,  considered  to  be  identical  with  Boudier's  viscosin. 

f  .    Jioiling  waloi-  extracts  a  small  quantity  of  a  nitrogenous 
''slnnce. 
ill.— 80 
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5.  Water  acidulated  with  hydrochloric  acid  (2  per  cent.)! 
yields  a  yellowish  solution  containing  lime,  iron,  magnesia,  | 
and  oxalic,  phosphoric  and  malic  acids, 

6.  Water  containing  2  per  cent,  of  potai^h  yielded  a  solution,! 
which,  on  treatment  Avith  hydrochloric  acid,  deposited  a  floecu-| 
lent  substance  unacted  ujwn  by  acetic  or  phosphoi-ic  acids,  audj 
containing  3*  12  per  cent,  of  nitrogen.  I 

The  remainder,  after  this  treatment,  is  a  whitish  fiocculei 
substance;  on  drying  at  100°  it  blackens  and  coheres,  yet  it 
microscope  appearance  does  not  differ  from  the  origiual  aspei 
of  the  fungus.  It  contains  1"21  per  cent,  of  nitrogen,  an 
affords  on  calcination  2  per  cent»  of  ash  containing  lime,  iro; 
magnesia  (chiefly),  potash,  and  sulphuric  and  phasphoric  acid^ 
The  body  possesses  all  the  properties  of  fungin. 

The  following  is  the  tabulated  result  of  the  analysis ; — 

Water    9-2''i' 

1.  E.esin  and  agaric  acid   ...       ...        ...       ...  60*584 

2  Another  resin  with  magnesia  sulphate  ...     7 "28 

3.  Resinous  body  with  lime  and  magnesia         ....     2  ol4 

4.  Nitrogenous  substance  with  salts        ...       ...  l"90i 

5.  Oxalate,  nialate,    and  phosphate  of  calcium, 

iron,  &c.         ...        ...        ...        ...        ...  I'Oo 

6.  Nitrogenous  substance  soluble  in  potash        ...  7"77' 
Fungin    ...        ...  ...  ...  9~68' 

]00- 

Schmieder  has  found  that  this  fungus  contains  from  4  to 
per  cent,  of  a  fat  which  is  not  a  glyceride.    He  obtained  fromi 
a  orj'stalline  substance  having  a  composition  represented  by 
formula  C'°H''0,  which  he  terms  "  agaricol."    The  liqui 
portion  of  the  fat  yields  no  glycerine  on  saponification, 
cetyl- alcohol   and  another  alcohol  together  with    two  hydr 
carbons,  while  the  fat  acid  with  which  the  alcohols  are  uaturall 
combined  appears  to  resemble  ricinic  Sici^[Rep.  of  "Natur/t 
scher  and  Aerzte"  Meeting  at  Berlin,  1886). 
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GELIDIUM  CARTILAGINEUM,  Gam. 

GELIDIUM  CORNEUM,  W 

Vernacular. — Chini-glids  {Ind.  Bazars). 

History,  Uses,  &c. — This  substance,  called  Yang-tsai 
V  the  Chinese,  and  known  in  Europe  as  Mousse  de  Chine, 
L<i:ar-aga;r,  Thao,  or  Japanese  Isinglass,  is  prepared  from  the 
'  I)  species  of  Gelidium  placed  at  the  head  of  this  article^  and 
)    probably    from    SjJhfErococcus    compresms^  ^g-j 
'iopeltis  tenax,  I.  Ag.    Hanbury  [Pharm.  Journ.  (II.  )^  Vol.  I., 
.  508)  gives  the  following  account  of  it : — Under  the  incorrect 
aine  of  Japanese  isinglass,  there  has  been  lately  imported  into 
ondon  from  Japan,  a  quantitj'^  of  a  substance  having  the  form 
Gompi^ssed,    irregularly    four- sided    sticks,  apparently 
•mposed    of    shrivelled,    semi-transparent,  yellowish-white 
cmbrane;  they  are  eleven  inches  long  by  from  1  to  inches 
oad,  full  of   cavities,    very  light    (each   weighing  about 
drachms),  rather  flexible  but  easily  broken,  and  devoid  of  taste 
id  smell.    Treated  with  cold  water,  a  stick  increases  greatly 
volume,  becoming  a  quadrangular,  spongy  bar,  with  some- 
lat  concave  sides  1^  inches  wide.    Though  not  soluble  in 
Id  water  to  any  important  extent,  the  substance  dissolves  for 
fi  most  part  when  boiled  for  some  time,  and  the  solution, 
en  though  dilute,  gelatinizes  upon  cooling.    The  substance 
ider  notice  is  used  by  Europeans  in  China  as  a  substitute  for 
le  isinglass,  for  which  many  of  its  properties  render  it  highly 
icient.    That  which  is  perhaps  most  distinctive  is  its  power 
combining  with  a  very  large  proportion  of  water  to  form 
jelly.    This  property  is   due  to  the  principle  named  by 
Payen  Gelose,  of  which  the  Japanese  sea-weed  product  mainly 
^ists.    The  jelly  formed  by  boiling  this  sea-weed  product  or 
de  Gelose  in  water,  and  allowing  the  solution  to  cool, 
lires  a  high  temperature  for  fusion,  differing  in  this  respect 
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from  a  jelly  made  of  isinglass,  whicli  readily  fuses  and  dis- 
solves in  warm  water. 

This   substance   has    attracted  considerable   attention  i' 
France.    It  was  exhibited  at  the  Paris  Exhibition  of  187 
under  the  name  of  Thao.    The  following  particulars  frc- 
the   Catalogue   may  prove  interesting.    Various  trials  ha\ 
been  made  with  it   in   France   since   1874,   especially  l 
MM.  D.  Gantillon  &  Co.  at  Lyons,  and  the  Industrial  8ociel\ 
at  Rouen.    The  thao    is  prepared  for  use  in  the  followiii 
way: — After  having  been  soaked  in  cold  water  for  aboi! 
twelve  hours,  it  is  boiled  for  a  quarter  of  an  hour,  duiiii 
which  it  absorbs  about  100  times  its  weight  of  water.  1 
allowed  to  cool  it  becomes   a  jelly ^  but   if  passed  throug 
a  sieve  and  stirred  until  cold,  it  remains  fluid,  and  in  tl. 
state  is  more  easily  employed  than  when  hot.    The  jellowi^ 
matter  which   some   specimens  contain    can    be  removt 
by  boiling  for  some  time,  when  it  forms  an  insoluble  scun 
which  appears  to  consist  of  very  thin  fibres,  and  which  remaii 
attached  to  the  sides  of  the  vessel. 

A  singular  property,  and  one  which  perhaps  might  be  turne  '■ 
to  valuable  account,  is,  that  thao  jelly  does  not  decoinpo> 
solution  of  permanganate  of  potash  even  when  left  in  conta( 
with  it  for  twenty -four  hours. 

According  to  M.  Heilmann,  of  Rouen,  thao  produces,  in  tli- 
proportion  of  1  part  to  1 00  of  water,  a  dressing,  which  is  suppl< 
and  strong,  and  which  gives  substance  rather  than  sti£fue>: 
to  calico,  while  dextrine,  like  starch,  makes  the  tissue  drie 
and  harder,  and  gives  less  facing  to  the  thread.  The  additioi 
of  glycerine  gives  a  dressing  still  more  flexible  and  soft,  aji' 
while  rendering  the  tissues  less  stiff,  it  communicates  inoi 
body  to  them. 

The  addition  of  talc  gives  still  greater  smoothness.  On' 
dissolved,  according  to  M.  Gantillon,  thao  will  mix  while  h 
with  any  gum,  starch,  dextrine  or  gelatine.  The  principal  adva: 
tage  of  thao  in  dressing  silk  fabrics  is  that  while  preservi' 
their  suppleness  it  gives  them  greater  glossiness  and  mak< 
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them  soft  to  the  touch.  The  mixture  of  thao  with  gum  traga- 
oimth  is  said  to  be  the  best  method  of  using  it.  Thao  should, 
tiowcver,  be  used  aloue  for  nuiterials  which  it  is  not  necessary- 
should  be  stiffened.  As  thao  is  only  soluble  at  a  high  tempera- 
ture, a  moist  atmosphere,  fog,  or  even  rain  does  not  affect  the 
material  dressed  with  it. 

It  combines  well  with  sulphate  of  copper  and  the  chlorides 
'  jf  aniline  and  potassium,  and  can  be  used  in  double  dyeing. 

It  also  answers  well  for  sizing  paper,  &c.    The  only  obstacle 
.  ;o  its  extensive  use  is  its  high  price.    There  is,  however,  no 
'I'eason  why  a  similar  substance  should  not  be  made  from  our 
;ommon  native  sea-weeds,  of  which  Gelideum  corneum  and 
j-racilaria  conferwides  approach  omst  nearly  in  character  the 
'  dggefrom  which  thao  is  made.    Gelose,  of  which  thao  consists, 
liffers  from  the  Carrageenin  obtained  from  Chondrus  crisptis 
:  u  its  power  of  combining  with  a  very  large  quantity  of  water 
'  0  form  a  jelly ;  it  yields  ten  times  as  much  jelly  as  an  equal 
veight  of  isinglass.    For  purposes  of  food,  thao  jelly  is  not 
|uite  so  pleasant  as  animal  jelly,  as  it  does  not  melt  in  the 
<  nouth ;  it  also  contains  no  nitrogen.     A  great  advantage 
i  vhich  it  possesses  is,  that  it  is  but  little  prone  to  undergo 
i;hange,  so  much  so  that  the  jelly  is  sometimes  imported 
1  rom  Singapore,  uijder  the  name  of  sea-weed  jelly,  sweetened, 
iavoured,  and  ready  for  use,  and  may  in  this  state  be  kept 
■■-  or  years  without  deterioration.    Of  late  it  has  been  much 
!  ised  for  the  pi}.rpose  of  Bacteria  culture,  especially  in  warm 
!  lUmates. 

'    Chemical  composition. — According  to  Paj'^en,  Gelose  in  a  pure 
tate  constitutes  an  immediate  peculiar  principle,  insoluble  in 
j  .Ikaline  solutions  of  soda,  potash,  and  ammonia,  as  well  as  in 
i  vater,  alcohol,  ether,  and  dilute  acids.    One  of  its  distinctive 
iiharacters,  which  is  quite  peculiar,  is  that  of  dissolving  slowly 
a  a  very  small  quantity  of  concentrated  sulphuric  or  hydro- 
••'hloric  acid,  which  it  colours  brown,  forming  with  one  or  other 
>f  them  a  brown  compound,  which  gradually  solidifies,  and 
vhich  resists  washing  in  cold  or  hot  water,  and  even  in  caustic 


I 
I 


638 


ALGM. 


alkaline  solutions.  This  new  immediate  principle  cannot  be 
confounded  with  any  other.  The  ultimate  analysis  of  Otiose 
presents  the  following  results  : — Carbon  4277,  Hydrogen  5 •775, 
Oxygen  51  "445.  As  it  has  not  yet  been  possible  to  form  with 
it  any  definite  combination,  from  which  its  equivalent  weight  or 
rational  formula  could  be  deduced,  it  must  for  the  present  be 
ranked  among  the  immediate  principles  having  oxygen  exceed- 
ing the  proportion  necessary  to  form  water  with  the  hydrogeu 
they  contain.  Gelose  differs  from  animal  gelatine  in  not 
precipitating  tannic  acid;  from  starch  jelly,  in  not  beiag 
rendered  blue  by  iodine ;  from  gum,  by  its  insolubility  iu 
cold  water,  and  its  great  gelatinising  power.  From  the 
mucilage  of  Ghondrus  crispus,  named  by  Pereira  Carrageenin, 
it  appears  to  differ  chiefly  in  its  power  of  combining  with  a 
great  amount  of  water  to  form  a  jelly,  which  is  not  the  case 
with  Carrageenin. 

GRACILARIA  LICHENOIDES,  Grev.  [ 
Fig. — Bentl.  and  Trim.,  t.  306.    Ceylon  Moss  {Eng.).  )^ 

Hab. — Backwaters  of  Ceylon.    The  plant. 

Vernacular. — Chini-ghas  {Ind.  Bazars),  Agar-agar  {Ceylon),  i  j 

History,  Uses,  &C. — Ceylon  Moss  or  Agar-agar  has  1 1 
long  been  used  in  Southern  India  and  Ceylon  as  a  nutritive,  j  • 
emolient,  demulcent  and  alterative,  especially  valuable  in  pec- 1  s 
toral  affections.  It  has  been  described  by  Rumphius,  Gmelin,  j  j 
Turner^  Neos,  Agardh,  and  O'Shaughnessy.  (Conf.  Pereira's  \  f 
Mat.  Med.,  Vol.  II.,  Pt.  1.^  p.  13.)  It  grows  abundantly  in  | ' 
the  large  lake  or  backwater  which  extends  between  Putlam  and  I  { 
Calpentyr,  and  is  collected  by  the  natives  principally  during  j  i 
the  south-west  monsoon,  when  it  becomes  separated  by  the  |  i 
agitation  of  the  water.  The  moss  is  spread  on  mats  and  dried  \ 
in  the  sun  for  two  or  three  days,  it  is  then  washed  several  times  M 
in  fresh  water,  and  again  exposed  to  the  sun,  which  bleaches  1 1 
it.    The  following  directions  for  using  the  moss  are  given  m 
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Ithe  Bengal  Pharmacajmia,  p.  276:  — For  a  decoction,  take 
I  drachms  ground  to  fine  powder,  water  1  quart,  boil  for 
CO  minutes  and  strain  through  muslin.  By  increasing  the 
oroportion  of  the  gi-ound  moss  to  half  an  ounce,  the  filtered 
aolution  on  cooling  becomes  a  firm  jelly,  which,  when 
davoured  by  cinnamon  or  lemon  peel,  sugar  and  a  little  wine, 
18  an  excellent  article  of  light  food  for  sick  children  and 
usonvalescents. 

Description. —  Ceylon  Moss  is  in  whitish  or  yellowish- 
Vhite  ramifying  filaments  of  several  inches  in  length  (when 
unbleached  it  is  purple).  At  the  base  the  largest  fibres  do 
act  exceed  in  thickness  a  crowquill ;  the  smallest  fibres  are 
jbout  as  thick  as  fine  sewing-  thread.  To  the  naked  eye  the 
[•laments  appear  almost  cylindrical  and  filiform  ;  but  when 
ixamined  by  a  microscope,  they  appear  shrivelled  and 
irrinkled.  The  branchings  are  sometimes  dichotomous,  at  other 
ttmes  irregular.  The  coccidia  are  inconspicuous  when  dry, 
nut  when  moist  are  readily  seen.  They  are  hemispherical, 
ibout  the  size  of  a  poppy  seed,  and  contain  a  mass  of 
minute  oblong,  dark-red  spores.  The  consistence  of  Ceylon 
Qoss  is  cartilaginous.  Its  flavour  that  of  sea- weed,  with  a 
<?ebly  saline  taste.    {Pereira's  Mat.  Med.,  Vol.  II.,  Pt.  I.,  p.  14.) 

Microscopic  structure. — Frond  composed  of  large  oblong 
cylindrical  cells,  containing  granular  endochrome,  those  of 
me  surface  forming  raoniliform,  densely  packed  filaments. 
T^ructification  of  two  kinds — 1st,  hemispherical  coccidia, 
tontaiuing  a  glomerule  of  oblong  spores  on  a  central  placenta, 
iithin  a  pericarp  of  moniliform  densely  crowded  filaments ; 
md,  oblong  tetraspores  imbedded  in  cells  of  the  surface. 
lEndlicher. ) 

Chemical  composition. — This  algal  has  been  examined  chem- 
sjally,  in  1834,  by  O'Shaughnessy ;  in  1842,  by  Guibourt ; 
Mid  in  1843,  by  Wonneberg  and  Kreysiig,  by  Bley  and  by 
iiiegel.  O'Shaughnessy  found  it  to  consist  in  100  parts  of 
Sjegetable  jelly  54*5,  starch  lo'0,ligneous  fibre  (cellulose?)  8-0. 
ttucilage  4  0,  inorganic  salts  7*5. 
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Konig  gives  the  following  as  representing  the  percent^- 
composition : — 

Water    ]9-o6 

Albuminoids        ...        ...        ...       ...  2 -OS 

Kitrogen-i'ree  extract     ...        ...       ...  73"G0 

Ash         ...       ...       ...       ...       ...  4-yj 

The  authors  of  the  Fharmacographia  state  that,  "  Cold  wai 
removes  the  mucilage,  which  after  due  concentration  may  i 
precipitated  by  neutral  acetate  of  lead.    This  mucilage,  wh* 
boiled  for  some  time  with  nitric  acid,  produces  oxalic  acid  a; 
microscopic  crystals  of  mucic  acid,  beautifully  seen  b}^  polaii- 
light,  soluble  in  boiling  water  and  precipitating  on  coolii: 
"With  one  part  of  the  drug  and  100  parts  of  boiling  watt, 
a  thick  liquid  is  obtained,  which  affords  transparent  precipitat' 
with  neutral  acetate  of  lead  or  alcohol,  in  the  same  way  : 
Carrageen.  With  50  parts  of  water,  a  transparent  tasteless  jell 
devoid  of  viscosity,  is  produced ;  in  common  with  the  mucila: 
it  furnishes  mucic  acid  if  treated  with  nitric  acid.  Mici 
chemical  tests  do  not  manifest  albuminous  matter  in  this  plan: 
Some  chemists  have  regarded  the  jelly  extracted  by  boilii 
water  as  identical  with    pectin,  but  the  fact  requires  pro^ 
Payen  called  it  Gelose."    (See  last  Article.)  Mr.  H.  Gr.  Oreeni- 
bas  examined  the  carbohydrates  of  Ceylon  Moss,  and  found  tl 
the  gelatinizing  constituent — the  Gelose  of  Payen — is  a  carb 
hydrate  convertible  by  boiling  with  dilute  acid  into  Arabiuose,  ai. 
probably  indentical  with  a  similar  constituent  in  the  Agar-agar. 
addition  to  this  body  (367  per  cent.),  the  drug  contains  raucilag 
starch,  metarabin,  wood  gum,  and  cellulose.    A  carbohydnr 
termed  Paramylan,  occurring  to  the  extent  of  6  5  per  cent., 
also  present.    This  substance  is  dissolved  out  by  dilute  acid,  ai 
differs  from  Pararabin  in  being  directly  convertible  into  sugn 
and  then  yielding  not  Arabinose,  but  a  fermentable  sugn 
probably  grape-sugar.    {Arc/iiv.  dcr  Pharmacie,  xvii.,  24] 
The  inorganic  salts  of   Ceylon  Moss  consist,  according 
O'Shaughnessy,  of    sulphates,  phosphates   and  chlorides  ' 
sodium  and  calcium,  with  neither  iodide  nor  bromide.  Bl» 
found  iron,  silica  and  iodic  salt  in  the  ash. 
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Commerce. — See  last  Article.    This  substance  is  preferred  to 
Japanese  Isinglass  by  the  Hindus,  as  they  suspect  the  latter 
J  substance  to  be  of  animal  origin.    Value,  Rs.  12  per  cwt. 

LAMINARIA  SACCHARINA,  Lam. 

Fig. — Turn.  Fuc,  t.  163.    Sweet  Tangle  {Eng.). 

Hab. — All  deep  Seas.    The  plant. 
Vernacular. — Galhdr-ka-patta  {Hind. ). 

History,  Uses,  &C. — This  sea-weed  is  a  regular  article 
)of  commerce  coming  through  Cashmere  to  India,  and  is  to 
)be  found  in  most  of  the  bazars  of  the  Punjab  and  Sind. 
ICayley  (1807)  noted  its  import  into  Leh  from  Yarkand,  and 
rHonigberger  states  that  in  his  time  the  plant  was  officinal  at 
Xahore  and  in  Cashmere,  and  that  it  was  stated  to  be  obtained 
Tfrom  a  salt  lake  somewhere  in  Tibet.  Murray  says  that  it  is 
aupposed  to  come  from  the  Caspian,  and  that  it  is  used  in 
>^ind  in  the  form  of  a  syrup  combined  with  a  decoction  of 
C[uince  seeds  for  the  cure  of  goitre,  scrofula,  and  syphilitic 
lUffections.  When  dried  in  the  sun  it  exudes  a  whitish 
iiacoharine  substance. 

For  an  interesting  note  on  Algin,  first  isolated  by  Mr.  Stanford 
r'rom  sea- weed,  we  would  refer  the  reader  to  the  Jr.  Sac. 
.Chem.  Industry/  for  1885  and  1886. 

DIATOMACEiE. 

Husn-i-yusuf  is  composed  of  small,  hard,  white  bodies,  which, 
m  being  magnified,  are  seen  to  be  the  shells  of  different 
iiiatoms.  The  drug  is  described  in  native  medical  works  as 
B'ery  acrid  and  only  to  be  used  externally  as  a  rubefacient.  It 
8  said  to  be  found  floating  in  lakes  in  Cashmere,  and  would 
appear  to  be  the  same  as  the  Shuka  of  Sanskrit  medical 
III. -81 
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writers,  which  was  rubbed  iu  to  increase  venereal  excite- 
ment ;  its  use  seems  to  have  been  much  abused,  as  we  find 
8huk(i(k>sha.nimitt<ivjm<lhayah  (sores  caused  by  Shuka)  treated 
of  as  a  disease  by  Susruta. 

The  Madhukosha  describes  Shuka  thus — 
—Calcutta  Ed.,  p.  298. 
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cbrysopbanic,  i.  505,  ni.  166, 
cincbotannic,  ii.  188. 
„   citric,  i.  273,  284. 

coumaric,  i.  406. 
„   crotonic,  iii._284. 
,,'  crotonolcic,  iii.  284. 
cubcbic,  iii.  183. 
daturic,  >i.  588.  _ 
ellago- tannic,  m.  ?63,. 
embolic,  ii.  351. 
"   eupborbic,  iii.  259. 
.   fumaric,  u  116. 


o 

Acid  gallic,  iii.  361. 
gardenic,  ii.  210. 
„   glycyrrliizic,  i.  494. 
,,    gurjucic,  i.  194. 
,,   gymnemic,  ii.  454. 
,,   gynocardio,  i.  145. 
,,   heuno-tanuic,  ii.  43. 
,,   lioi'ininic,  i.  255. 
,,   lie.speretic,  i,  273. 

hypogteic,  i.  495. 
,,   isoacctic,  iii.  270. 
,,   jibautic,  iii.  391. 
kinic,  ii.  188. 
lactucic,  ii.  315. 
lauric,  iii.  216. 
,,    ligiiocerinic,  i.-496. 
,,   linoleic,  i,  241. 
,,    meconic,  i.  88. 
,,    methylcrotonic,  iii.  284, 
,,   myristic,  i.  195. 
„   ophelic,  ii.  513. 
,,   papayic,  ii.  57. 
,,    paraoxy benzoic,  iii.  299. 
,,   piperic,  iii.  173. 
,,   plumieric,  ii.  422. 
,,    polygonic,  iii.  150. 
,,    punico- tannic,  ii.  48. 
,,    quinovic,  ii.  188. 
,,    rheo-tannic,  iii.  156. 
,,  '  ricinelaidic,  iii.  307. 
,,   ricinisoleic,  iii.  308. 
,,   ricinoleic,  iii.  304,  307. 
,,    shikiminic,  i.  41, 
,,    sulpbo-tliymolic,  iii.  113. 
,,    tannic,  iii.  361. 
,,    tigiinic,  iii.  284. 
,,   valerianic,  ii.  238. 
,,   viburnic,  ii.  167. 

violenic,  i.  141. 
,,   viridinic,  ii.  222. 
,,   zizipho-tannic,  i.  351. 
Acolyctine,  i.  7. 
Aconine,  i.  6. 
Aconite,  i.  1. 
Aconitine,  i.  5. 
Acouitum,  i.  22. 

Anthora,  i.  22. 
,,       barbatum,  i.  22. 
,,       forox,  iii.  400. 

Fischori,  i.  22. 
,.       hoteropliylluin,  i.  15. 
,,       Lycoctonum,  i.  11. 

Napellu.s,  i.,  11,  iii.  400. 
palinatuni,  i.  18. 
,,       variegatum,  i.  22. 
Acorin,  iii.  541. 
.Acoru-s  Calamus,  iii.  539. 
Actiea  r.acemosa,  i.  36. 
,,     spicata,  i.  36. 
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Actiuoptcris  dichotoina,  iii.  (>'Zl 
Ada,  iii.  420. 
Aduca-manjon,  ii.  257. 
Adaka,  iii.  422. 
Adambedi,  i.  412. 
Adambu-bulU,  ii.  536. 
Adan-el-dubb,  iii.  1. 
Adansonia  digitata,  i.  218. 
Adapu-kodi,  ii.  536. 
Adatodai,  iii.  50. 
Adavi-gorauti,  i.  242. 
Adavi-iruUi,  iii.  476. 
Adas'i-jilakara,  ii.  241. 
Adavi-mullangi,  ii.  255. 
Adavi-munaga,  i.  430. 
Adavi-nabhi,  iii.  480. 
Adavi-nima,  i.  266. 
Adavi-pogakn,  ii.  322. 
Adavi-puchclia,  ii.  65. 
Ada\d-^Tiddiilu,  i.  491. 
Addasaran,  iii.  50. 
AdeU,  i.  120.  _ 
Aden  aloes,  iii.  472. 
Adhaki,  i.  489. 
Adbatoda  Va.sica,  iii.  50. 
Adhatodic  acid,  iii.  53. 
Adhva-shalya,  iii.  136. 
Adhvaga-bhogya,  i.  395. 
Adi,  iii.  420. 

Adiantum  pedatum,  iii.  625. 
,,       trapeziforme,  iii.  &iL 
,,       venustum,  iii.  024. 
Adike,  iii.  422. 
Adina  cordifolia,  ii.  171. 

Adityabhakta,  i.  131. 

Adrak,  iii.  420,  421. 

Adii,  iii.  420. 

Adulsa,  iii.  50. 

Adulso,  iii.  50. 

Adumattada,  ii.  437. 

Adusala,  iii.  50. 

Adnsoge,  iii.  60. 

Adiitina-palai,  iii.  163. 

Mgle  Marmelos,  i.  277,  547. 

.3]]rua  javanica,  iii.  138. 
,,     lanata,  iii.  13S. 

^sculetin,  ii.  194. 

JEsculin,  ii.  194. 

.33sculus  indica,  i.  372. 

Afanjiun,  ii.  295. 

Afarbiyun,  iii.  257. 

Afikun,  ii.  627. 

Afim,  i.  73. 

Afiyuu,  i.  73. 

Af,santin,  ii.  280. 

Af.santiu-el-bahr,  ii.  288. 

Afsharniki,  iii.  143. 

Aftimuii.  ii.  540. 

Agauuiki,  ii.  94. 
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rar,  iii.  217,  539. 
ar-ngw,  iii.  635,  638. 

■  irdhak,  i.  477- 

■  iric.  iii.  631. 
iricin,  iii  G3'2. 

iricus  chirurgorum,  iii.  630. 
irikcn,  iii.  631. 
ru.  iii.  217. 
,  satamaray,  iii.  550. 
'  '.shi,  i.  4.72, 
ista.  i.  472. 
.-  isthio,  i.  472. 
._:isti,  i.  472, 
\-;ati  grandiflora,  i.  472. 
ratti,  i.  472. 
ratum  conyzoides,  ii.  244. 
hada,  iii.  135. 
a,  ii.  563. 
V,'l1,  i.  339. 
\  irin-ghas,  iii.  564. 
\ uiya-glias,  iii.  557. 
rlaia  Roxburghiana,  i.  342. 
nad,  i.  54. 
ui-garbha,  ii.  37. 
\^Lii-jvala,  ii.  40. 
ligni-raata,  ii.  329,  iii.  67. 
Llgni-sikha,  iii.  454.  480. 
l4.gni-venda-paku,  ii.  37. 
llgokara,  ii.  75. 
ligresto,  i.  358. 
Agrimonia  Eupatorium,  i.  582. 
ligrimony,  i.  582. 
iVgiiru,  iii.  217. 
ligya-ghas,  iii.  564. 
lAialim,  iii.  217. 
^Ihaliva,  i.  120. 
iSJialla,  i.  511. 
L\halot,  iii.  217. 
Uhilekhana,  ii.  94. 
i:!lhipliena,  i.  73. 
t4.hmadabadi-mewa,  ii.  364. 
I4dda,  iii.  505. 
kiila,  i.  560. 
Ii4ilantic  acid,  i.  292. 
lA.ilantus  exceLsa,  i.  291 , 

malabarica,  i.  292. 
lAilwa,  iii.  467. 
^Aigremoine,  i.  582. 
ikin,  ii.  16. 
lAin-ed-dik,  i.  iZl. 
LAin-ee-saratin,  i.  516. 
lAivanara,  ii.  41. 
lAjadandi,  ii.  244. 
kAjaji,  ii.  114. 
LA.jamo.  ii.  116. 
^jamoda,  ii.  114. 
LAjashringi,  i.  393. 
lA.]ave  seeds,  ii.  117. 
kAjma,  ii.  116. 


Ajmod,  ii.  121,  122. 
Ajowan,  ii.  116. 
Ajuga  Chamtepitys,  ii.  255. 
Ajvalla,  iii.  85. 
Ajwan  or  A j wain,  ii.  116. 
Ajwan-ka-phul,  ii.  117. 
Ak,  ii.  428,  iii.  592. 
iyiado,  ii.  428. 
Akakalis,  i.  524. 
Akakia,  i.  541,  542. 
Akala-kari,  ii.  277.  . 
Akala-karra,  ii.  277, 
Akalbar,  ii,  98,  iii,  449. 
Akalkara,  ii.  277. 
Akanadi,  i.  53. 
Akanda,  ii.  428. 
Akarakarabha,  ii.  277. 
Akarkara,  ii.  277,  283. 
Akarkarha,  ii.  277. 
Akarkaro,  ii.  277. 
Akasa-valli,  iii.  216. 
Akas-gadda,  ii.  90. 
Akasha-garuda-gaddalu,  ii.  90. 
Akash-garuda-gadde,  ii.  90. 

Akasha-gai-udan,  ii.  90. 

Akasvel,  iii.  216. 

AkliTi- visha-ha,  ii.  82. 

Akitmakit,  i.  497. 

Akki,  iii.  601. 

Akkdkaruka,  ii.  277. 

Akkirakaram,  ii.  277. 

Akola,  ii.  164. 

Akra,  ii.  428. 

Akrabi,  ii.  293. 

Akraniki.  iii.  143. 

Akri,  ii.  569. 

Akrot,  iii.  278. 

Akshate-clie-klior,  ii.  368. 

Aku-jemiidu,  iii.  253. 

Akusaliyim,  ii.  122. 

Akyan,  iii.  221. 

Al,  ii.  226. 

Ala,  iii.  338. 

Alabu,  ii.  68. 

Alkda,  iii.  338. 

Alah,  i.  378. 

Alalekay,  ii.  1. 

Ala-inaram,  iii.  338. 

Alangi,  ii.  164. 

Alangine,  ii.  166. 

Alangium  Lamarckii,  ii.  164. 

Alari,  ii.  398. 

Alarka,  ii.  429. 

Alashi,  i.  239. 

Albero  del  diavolo,  iii.  343. 

Albizzia  amara,  i.  563. 

Julibrissiii,  i.  562. 
Lobbck,  i.  553,  561. 
odoratisBima,  i.  553,  501. 
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Albizzitt  procera,  i.  6.')2. 

,.       Btipulata,  i.  552,  563. 
Aldicai,  ii.  3. 
Alei,  i.  461. 
Alen,  iii.  420. 

Aleurit  des  Molluqiies,  iii.  278. 
Aleurltes  cordata,  iii.  280. 

,,        niolncoana,  i,  564,  iii.  278. 
Alenrono,  iii.  307. 
Alexandrian  laurel,  i.  173, 
Algae,  iii .,635. 
Alt'azema,  iii.  93. 
Algoul,  i.  418. 
Alhagi  cameloram,  i.  418. 
manna,  i.  418. 

,,     mam'orum,  i.  417. 
Al-haju,  i.  418. 
Aliboufier  de  Benjoin,  ii.  369. 
Aliahi-virai,  i.  239. 
Ali-Tirai,  i.  120. 
Alizarin,  ii.  232. 
Alkanet,  ii.  524. 
AUcanna  tinctoria,  ii.  624. 
Al-lihanna.  ii.  524. 
ADvusi,  i.  447. 
Allam,  iii.  420. 
Allamanda  Aubletii,  ii.  417. 

,,        catbarfcica,  ii.  417. 
Allapa,  ii.  245. 
Alli-cbeddn,  ii.  35. 
Alii-tamara,  i.  71. 
Aliii.nn  ascaloniiim,  iii.  492. 
Macleani,  iii.  491. 

„     satimm,  iii.  488. 

xipbopetalum,  iii.  492. 
Almirao,  ii.  318. 
Almond,  i.  563. 
Alocasia  ipdica,  iii.  544. 
Aloeab3'ssizaca,  "iii.  467. 

„    Periyi.  iii.  467. 

,,    vera.  iii.  467. 

,,  wood,  iii.  217. 
Aloes,  Aden,  iii.  472. 

,,     Barbadoes,  iii.  472. 

^,     Jaferabad,  iii.  472. 

„     Mocha,  iii.  472. 

, ,     Socotrine,  iii.  472. 

,,     Yamani,  iii.  472. 
Alooxylon  Agalloclium,  iii.  21i0. 
Aloin,  iii.  473. 
Alphajan,  iii.  93. 
Alpinia  Galanga,  iii.  440. 

,,      ofiicinarum,  iii.  437. 
Alpinin,  iii.  440. 
Alpogttda-pandu,  i.  568. 
.Alpofj'ada-pazliam,  i.  668. 
Alsaudf/,  i.  489. 
AlHi,  1.239. 

AlHtonia  Roholaxis,  \i.  38S. 


Alterouni,  ii.  626. 

Althita  caniiabina,  iii.  322, 

,,     officinalis,  i.  201. 
Althea  of  Goa,  i.  203. 
Altingia  exceka,  i,  594. 
Alu,  iii.  551. 
Alubalu,  i.  567. 
Alu-Bokliara,  i.  568. 
Alii-bu-Ali,  i.  563. 
Alui,  iii.  46. 

AlysicarpuH  longifoliuB,  i,  447. 

Ajn,  i.  382. 

Am-ada,  iii.  405. 

Amala,  iii.  262. 

Amalaka,  iii.  262. 

Amalaki,  iii.  261. 
I  Amal-bel,  i.  365. 

Ajmal-lata,  i.  365. 

Amaltas,  i.  511. 

Amamim  or  Amuraan,  ii.  341, 

Amanakkam-chedi,  iii.  301. 

Amandes  des  dames,  i.  564. 
,,       snltanes,  i.  5G4. 

Amandier,  i.  563. 

Amaraniaceae,  iii.  135. 

Amarautus  .spino.sus,  iii.  138.  . 

Amarboli,  iii.  216. 

AmaryUideaj,  iii,  462. 

Amant,  i.  383. 

Amb,  i.  382. 

Amba,  i.  382, 

Ambada,  i.  395. 

Amba-balad,  iii.  395.  405. 

Ambala,  iii.  261. 

AmbapoU,  i.  383. 

Ambaj,  i.  3S2. 

jVmbal,  i.  71. 

Ambarbaris,  i.  65. 

Ambari,  i.  213. 

Amba.shta,  i.  53. 

Ambatvel,  i.  365.  • 

Amberbed,  iii.  94. 
I  Ambcr-kand,  iii.  388. 

AmbeliaJdi,  iii.  396. 

Ambo,  i.  382. 

Ambosi,  i.  383. 

Am  bra,  i.  395. 

Ambri,  ii.  444. . 

Ambubaia.  ii.  312. 

Ambu-ja.  iii.  7. 

Ambuli,  iii.  7. 

Ambupra.sada,  ii.  505. 

Ambu-.sirisliifci,  ii.  52^, 

Ambuli,  i.  245. 

Ajnchur,  i.  333. 

Amdliuka,  i  3G3. 

Ani-haldi,  iii.  405. 

Aniira  nocturna,  iii.  4C-»Ss 

Aniklm.«lik.  i.  383. 
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I  uu-ki-chhitta,  i.  383. 
:  .mkudu,  it.  391. 
j  inikiidu-\-ittulu,  ii.  392. 
J  uukulaug-kalang,  ii.  566. 

uulaj,  iii.  262. 

i.mlaki.  iii.  261. 
Imlaloiiika,  i.  246. 
'.Lmli,  i.  532. 
sUnlika,  i.  632. 
immannia  baccifera,  ii.  37. 
.■ijiimoniacuin,  ii.  156. 
•iLmruonialnm,  ii.  157. 
flmolnka,  i.  363. 
sijnomis,  ii.  342. 
iLmomuin,  ii.  343. 

,,       subulatura,  iii.  436. 
,,       xanthioides,  iii.  436. 
,,       zingiberina,  iii.  442. 
lUnoora  Rohituka,  i.  340. 
;Lmora-amari,  i.  341, 
rlmorphophallus  campanulatus,  iii.  546. 
junmi  d'Inde,  ii.  116. 

,,     perpuf- ilium,  ii,  117. 
lUnmughilan/i  641. 
:Unpelido8e,  i.  357. 
impelosicyos  scandens,  ii.  97. 
lUnra,  i.  382,  395. 
Jom-ads  (gums),  i.  284,  551. 

irai-a-gaudliaka,  iii.  7. 
Imr.'ipesi,  i.  383. 

mras,  i.  3S3. 
iLmrat,  i.  395. 
jum-ataka,  i.  395. 
.'imravarta,  i.  383. 
.•Uniinala,  iii.  562. 
'unrita-balli,  i.  .'4. 
.  tmrita-phala,  iii.  262.  • 

Lmrita-srava,  ii.  546. 
-Lmrit-vel,  i.  54. 

^mruclia,  i.  521. 

V.mrud,  i.  581. 
.Lmrulsak,  i.  246. 

Lmsaiiia,  iii.  369. 

imsiil,  i.  164,  167. 

Imti-pandii,  iii.  443 

imiidapu-chettu,  iii  301. 
.lmnnipatehai-ari.s.si,  iii.  247. 
Ajnyg(lalus  commuuis,  i.  563. 

Lmvydalin,  i.  566. 

Imylodexti'in,  iii.  195. 
Ana,  iii.  504. 
Anab-eth-thalib,  ii.  550. 

ijiaciirdiiy;ea3,  i.  372. 

l-aa<j;irdiij  acid,  i.  338. 
Aaacardior,  i.  385. 

Inacardium  ocoidentale,  i.  385,  548. 

Lnacyclus  Pyrethrnra,  ii.  277. 

Anagallis  arvensis,  ii.  345. 

sUiaglialiH,  ii.  3.45. 


Anai-nerunji,  iii.  34. 
Anaipiiliya-maram,  i.  218. 
Anamirta  Cocculus,  i.  50. 
Anamirtin,  i.  52. 
Ana-mullu,  i.  461. 
Ananas  sativa,  iii.  507. 
Auanta-mid,  ii.  446. 
Auapa-kai,  ii.  67. 
Anar,  ii.  44. 
Anarya-tikta,  ii.  511. 
Anasa-puvvu,  i.  39. 
Auatfliovadi,  ii.  244. 
Anasphal,  i.  39. 

Anastaticit  Hierochuntina,  i.  117. 
Anati-pandu,  iii.  443. 
Auchanchak,  i.  581. 
Anchusa,  ii.  524. 
Andersouia  Eohituka,  i.  341. 
Andira  Araroba,  i.  602. 
Andraclme,  i.  159. 

,,         Cadisbaw,  iii.  269. 
Audrograpliis  ecliioides,  iii.  47. 

,,  panicidata,  iii.  46. 

Andropogon  citratus,  iii.  564. 

,,  distans,  iii.  5G7. 

laniger,  iii.  5(32. 
murioatus,  iii.  571. 

J,  Nardu-s,  iii.  567. 

odoratus,  iii.  569. 

,,  Solioenanthas,  iii.  657- 

Anemone  obtuailoba,  i.  36. 
Anemouin,  i.  38. 
Anemonol,  i.  38. 
Anetheao.  ii.  129. 
Anethol,  ii.  125. 
Aiietbnra  Sowa.  ii.  129. 
Augakara,  ii.  75. 
Angalopan,  ii.  234. 
Anganapriya,  i.  508. 
AngeUm  amargo.so,  i.  502, 
Aughuzoh,  ii  143. 
Angodvartan,  ii.  234. 
Augul-drakh,  i.  361. 
Augur,  i.  357. 
Angur-i-kauli,  iii.  228. 
Angusbt-gandeli,  ii.  143. 
Anila-glmaka,  ii.  6. 
Anis,  ii.  131. 
Anise,  ii.  131. 

Anisochilus  camo.su.s,  iu.  92. 
Aniiomolos  malabarioa,  iii.  122. 
Anisim,  ii.  132. 
Auitnn,  ii.  128. 
Anjalikarika,  i.  5?8. 
Anjaua  or  Anjani,  ii.  35. 
Anjelly,  iii.  355. 
Anjir,  iii.  '^2. 
Aniubar,  iii.  150.  _  ^ 
Anjubar-i-Rumi,  iii.  150, 
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Anjndau,  ii.  143. 
Aiijukak,  i.  581. 
Aiijiirah,  iii.  40. 
Anjnsa,  ii.  524. 
Aukaclo.s,  i.  364. 
Ankalifyo,  ii.  164. 
Ankolam-cliottu,  ii.  16'1. 
Ankoli,  ii.  164. 
Ankota,  ii.  164. 
Ankul,  ii.  164. 
Aima-shuppu,  i.  39. 
Armatto,  i.  149. 
Anne-galu-gida,  iii.  34. 
Anogeissiis  latifolia,  i.  653,  ii.  12. 
Anonacece,  i.  44. 
Anona  squamosa,  i.  44. 
Anopleura  Lentisci,  i.  381. 
"Aatala,  i.  368. 
Antamul,  ii.  437. 
Antliemic  acid,  ii.  275. 
Antheniidiii,  ii.  276. 
Antlieinis  nobilis,  ii.  275. 
Anthericum  taberosum,  iii.  479. 
Anthinarlu,  iii.  132. 
Anthocepbalus  Cadamba,  ii.  169. 
Anthriscus  Cerefoliuin,  ii.  132. 
Antbyllis,  ii.  546. 
Antiarin,  iii.  335,  354. 
Antiar  resin,  iii.  354. 
Antiai'is  innoxia,  iii.  350. 

,,       ovalifolia,  iii.  351. 
saccidora,  iii.  350. 

,,      toxicaria,  iii.  348. 
Antila,  i.  20. 
Antimalari,  iii.  132. 
Antisha,  iii.  135. 
Antomul,  ii.  437. 
Antra-pachaka,  ii.  437. 
Antri,  ii.  437. 

Anttoo-kala- dumbo,  ii.  536. 
Anrula,  iii.  261. 
Anzerut,  i.  476. 
Aod — see  Ud. 
Apamarga,  iii.  135. 
Apang,  iii.  135. 
Aparajita,  i.  459. 
Apata,  i.  537. 
ApeM-vata,  ii.  229. 
ApMm,  i.  73, 

Apiastrum,  i.  37.  • 
Apigeuin,  ii.  124. 
Apiin,  ii  123. 
Apiol,  ii.  124. 
Apiri,  i.  371. 

Apium  graveolens,  ii.  _122. 
Aplotaxis  auriculata,  ii.  397. 
Apocynacese,  ii.  386 
Appakovay,  ii.  97. 
Appel,  iii.  67. 


Appo,  i.  73. 

Aquilaria  Agallocha,  iii.  217. 

,,      malaccensis,  iii.  217. 
Ara-bevu,  i.  332. 
Arabian  Costua,  ii.  296. 
,,      myrrh,  i.  306. 
,,      senna,  i.  527. 
Arabic  acid,  i,  543. 
Arachic  acid,  i.  495. 
Ai-acliis  hypogeea,  i,  494. 
Aragbadlia,  i.  511. 
Aragbadbadi,  i.  511. 
Arak,  ii.  381. 
Aralia,  ii.  162. 

,,     Gruilfoylia,  ii.  162. 

,,     pseudo-ginseng,  ii.  162. 
Ai-aliaceie,  ii.  162. 
Aralu,  iii.  15. 
Arandi,  iii.  301, 
Arand-kharbuz,  ii.  52. 
Arangaka,  i.  332. 
Arani,  iii.  66. 
Aranmaran,  i.  590. 
Aranya-kadali,  iii.  443. 
Ai-ar,  i.  489,  iii.  371. 
Ai'aroba  or  Arariba,  i.  502. 
Arasa-maram,  iii.  338, 
Arasina,  ii.  417. 
Arastan,  iii.  451. 
Ai'aya-angeli,  iii.  348. 
Arbor  concniorum,  iii.  341. 

,,    toxicaria,  iii.  350. 
Arbre  a  soie,  ii.  428. 

,,    aveuglant,  iii.  314. 

,,    vache,  ii.  413. 
Arbres  d'encens,  i.  295. 
Ardraka,  iii.  421. 
AreJilu,  iii.  341. 
Areca  Catecliu,  iii.  422. 
Argemone  mexicana,  i.  109. 
Arghis,  i.  66. 
Argol,  i.  358. 
Argyreia  speoiosa,  ii.  541. 
Arhar,  i.  489. 
Aricine,  ii.  188. 
Ari-sa,  ii.  370. 
Arisbi,  iii.  601. 
Arisbuia,  iii.  407. 
Arisbta,  i.  323,  368. 
Aristolochia  bracteata ,  iii.  163. 
,,        indica,  iii.  158. 
,,        longa,  iii.  165. 

rotunda,  iii.  165- 
Aristolocbiacere,  iii.  158, 
Ai-itamuuj.ayrie,  iii.  291. 
Aritha,  i.  368. 
Arjaka,  i.  23. 
Arjama,  ii.  19. 
Arjikau,  i.  24. 
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imi,  ii.  11. 
niua,  ii.  11,  iii.  287. 
ka,  ii.  429. 
kakanta,  i.  131. 
kauuila,  iii.  159. 
kaparna,  ii.  4'J9. 
kapattra,  ii.  429. 
kapushpika,  i.  132. 
i<.a-taUa,  ii.  431. 
kau,  ii.  42. 
k-i-badian,  ii.  125. 
kmut,  i.  438. 
Ill,  iii.  15. 
inoise,  ii.  284. 
ua,  i.  291. 
iiebia  sp.,  ii.  524. 
uidcce,  iii.  539. 

rowroot,  East  Indian,  iii.  405. 
saghua,  iii.  545. 
.itala,  i.  368. 
rtamtha,  ii.  348. 
i  teinisia  indica,  ii.  284. 

maritima,  ii.  288. 
Sieversiana,  ii.  2S6. 
Tulgaris,  ii.  284. 
rtbeiiite,  ii.  347. 
rthrocnemuin,  iii.  141. 

,,  indicium,  iii.  142,  148. 

'  tii-a.s,  iii.  400. 

tocarpus  integrifolia,  iii.  355. 

,,         hirsnta,  iii.  355. 

,,        Lakooclia,  iii.  355. 
'  u,  iii.  357. 
'  udu,  i.  249. 
rum,  iii.  544. 

xuni  {^ans.  for  Breynia  rhamnoides) , 
iiii.  271. 
ju.sa,  iii.  50. 

rusak-pas-i-pardah,  ii.  560. 
roshkara,  i,  389. 
jmsinian,  i.  118. 
juzz,  iii.  604. 
jvada,  i.  249. 
jvore  da  notte,  ii.  376. 
Twah-i-kunjad,  iii.  39. 
.rwi,  iii.  551. 
sa,  ii.  226. 
ba-c4-fatiyat,  iii.  90. 
ba-el-u.sul,  iii  .'^45. 
safcotida,  ii.  141. 
1,  i.  137. 

l-i-kliiyar-chambar,  i.  511. 
san,  i.  464,  ii.  10. 
8ana,  iii.  268. 

rabacca,  ii.  239. 
=.8ari,  ii.  202. 
sa-ar-rai,  iii.  149. 
saruri,  ii.  239. 
sclupiudfct',  ii.  425. 


Asclepiade  de  Cura5ao,  ii.  427. 
A.sclepiadin,  ii.  428. 
Asclepias  cni*assavica,  ii.  427. 

,,       echiuata,  ii.  443. 

,,       gemiuata,  ii.  451. 
Asclepin,  ii.  428. 
Asclepione,  ii.  428. 
Asfar-i-bari,  ii.  306. 
Asfrak,  i.  23. 
Asgandh,  ii.  566. 
AshMiis,  iii.  225. 
Ashogam,  i.  507. 
Ashok,  i.  507. 
Ashta,  iii.  345. 
Ashtavarga,  iii.  390. 
Ashti-saudhana,  i.  362. 
Astnarighna,  i.  133, 
Asok  or  Asoka,  i.  507. 
Aspalathus  indious,  i.  411. 
Asparagin,  iii.  487. 
Asparagus  adscendens,  iii.  484. 

,,        officinalis,  iii.  486. 

,,        racemosus,  iii.  482. 

,,  sarmentosiis,  iii.  483. 
Asperag,  i.  23. 

Asphodelus  fi,stuIo8us,  iii.  479. 
A,splenium  Ceterach,  iii.  626. 

falcatum,  iii.  625. 

,,        parasitioum,  iii.  625. 
Assalia,  i.  120. 
Asthi-bhak.sha,  i.  590. 
Asthi-sanhara,  i.  362. 
Ast-luban,  i.  595. 
Astragalus  heratensis,  i.  479. 

,,         multiceps,  i.  482. 

,,         Sarcocolla,  i.  476. 
sp.,  i.  479. 

,,         tiibuloides,  i.  482. 
Asud,  iii.. 338. 
Asupala,  i.  507. 
Asuri,  i.  123. 
Asvagandha,  ii.  606. 
Asvakama,  i.  195. 
Asramaraka,  ii.  398. 
Asvattha,  iii.  338. 
Aswat,  iii.  338. 
Ata,  i.  44. 

Atalauta  monopbylla,  i.  266. 
Ata-lotakam,  iii.  50. 
Atarusba,  iii.  50. 
Atasi,  i.  239. 
Atavaldia-ni-kali,  i.  15. 
Atclii,  ii.  226. 
Athaiiikuu,  ii.  157. 
Atharivun,  i.  418. 
Atblak,  iii.  76. 
Atia,  i.  685. 
Ati-bala,  i.  206. 
Ati-guba,  i.  427. 
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Ati-madiiram,  i.  491. 
Ati-parich-cliain,  i.  343. 
Ati-piccliila,  iii.  4G7. 
Ati-vadayam,  i.  15. 
Ati-vasa,  i.  15. 
Ati-visha,  i.  15. 
Atika-mamidi,  iii.  130. 
Atls,  i.  15. 
Atisino,  i.  17,  19. 
Atrtfagupta,  i.  448. 
Atmorha,  i.  2.32. 
AtraktHs,  ii.  308. 
Atrilal,  ii.  132. 
Atriplex  kortcnsls,  iii.  148. 

,,      Moneta,  iii.  148. 
Atropa  Belladonna,  ii.  572. 
Atropainine,  ii.  578. 
Atropine,  ii.  577. 
Atta,  i.  44. 
Atti,  iii.  :^38. 
Atti-tippile,  iii.  543. 
Attie-vayr,  iii.  340. 

tannie,  iii.  340. 
Attii'iila-pala,  ii.  105. 
Atutinta-pala,  iii.  163. 
Aunce,  ii.  259. 
Aurantiamarin,  i.  276. 
Avacari,  i.  333. 
Avagude,  ii.  70. 
Avala,  i.  519,  iii.  261. 
Avalguja,  ii.  241. 
Avalkati,  iii.  261. 
Avanakkn,  iii.  301. 
Avara-gidii,  i.  519. 
Avorai,  i.  519. 
Averai-panjliangam,  i.  519. 
Averai-yennai,  i.  519. 
Avaroliasuyin,  iii.  339. 
Avixtani,  i.  232. 
Avelu,  i.  123. 
Averrhoa  Bilimbi,  1.  248. 

,,       Carambola,  i.  248.  _ 
Avicennia  officinalis,  iii.  82. 
Avi-priya,  ii.  138. 
Avirai— see  Averai. 
Avisi,  i.  473. 
Avi-tlioli,  iii.  211. 
Avri,  i.  489. 
Aya,  iii.  318. 
Ayani,  iii.  355. 
Ayapaua  or  Ayapani,  ii.  245. 
Ayapanin,  ii.  247. 
Azaddaraldit,  i.  331. 
Azaddarakht-i-Hindi,  i.  324. 
Azadirachta — sec  lilelia. 
Azaraki,  ii.  460. 
Azarbu,  ii.  348. 
Azbah,  i.  162. 
Azedarac  coramuii,  i.  330. 


Azedarac  d'lude,  i.  322. 
Azeroua,  ii.  286. 
Azhinji-maram,  ii.  164. 
Aziina  tetracantha,  ii.  384. 
AzraaliLs,  ii.  627. 
Azras-el-kaib,  iii.  622. 
Azulone,  ii.  276. 


Babaclii,  i.  412. 
Babassa,  ii.  107. 
Babbe,  i.  175. 
Babhul,  i.  556. 
Babirang,  ii.  349. 
Baboi-tuLsi,  iii.  83. 
Babool,  i.  556. 
Babreng,  ii.  350. 
Babul,  i.  556. 

Babuna  or  Babunah,  ii.  274. 
!  phul,  ii.  274. 

Bach,  Bacha,  iii.  539. 

Bachchali,  iii.  148. 

Bachnab,  i.  1. 

Bachnag,  i.  1. 

Badam,  i.  563,  ii.  16. 

Badami,  i.  563. 

Badami-gond,  i.  565. 

Badam-i-farangi,  i.  385. 

Badam-vittulu,  i.  563. 

Badari,  i.  351. 

Badaward,  ii.  306. 

Badchipa-chettu,  i.  451. 

Badhal  {Hind,  for  Artocarpua  Lakoo- 
cha),  iii.  355. 

Badian,  i.  39. 

Badian-i-khatai,  i.  39. 

Badian-i-kohi,  ii.  138. 

Badianier,  i.  39. 

Badidapu'cbettu,  i.  451. 

Badinj,  iii.  515. 

Badinjan-i-bari,  ii.  558. 
Badra-kema.  ii.  153. 
Badi-an,  ii.  136. 
Badrang,  i.  256 
Badi-anjboya,  iii.  117. 
Badshar,  iii.  491. 
Bad,  i.  277. 
Baga-ankiira,  ii.  164. 
Baga-bbcrenda,  iii.  274. 
Baga-dhup,  i.  292. 
Baga-mushada,  i.  64. 
Bagh-bherenda,  iii.  274. 
Baghrenda,  iii.  274. 
Baghreudoh,  iii.  275. 
Baguli,  ii.  15. 
Bahel-scbulli,  iii.  37. 
Baher.a,  ii.  5. 
Balimaii  abiad,  ii.  303. 
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imm-i-safed,  ii.  304. 
luan-i-surkh,  ii.  304. 
iminine,  ii  306. 
M.bab,  i.  219. 
iibara,  ii.  518. 
ujiada,  iii.  339. 
u-pattra,  iii.  266,  468. 
•iiplmli,  iii.  123. 
uvara.  ii.  518. 
n.  ii.  50. 
I,  ii.  92. 
i-uriva,  ii.  92. 
,.i.  472. 

;im  or  Bokam,  i.  500. 
Lina-nimb,  i.  330. 
,;is,  iii.  50. 
.ayan,  i.  330. 
uar-birja.  iii.  378. 
hiir-i-Miryam,  ii.  347. 
jvila,  i.  485. 
.kila-i-misri,  i.  483, 
"'a-i-uabti,  i.  72. 
a,  ii.  12. 
.Hat-el-hirmaka,  i.  159. 
Mat-el-raalik,  i.  115, 
Hat-cl-miibarika,  i.  159. 
at-el-utrujiya,  iii.  117. 
a,  i.  69,  345,  ii.  197. 
likul,  ii.  362. 
kknmbha,  ii.  19. 
'Akxun.  ii.  212. 
ill,  ii.  157. 
a-belphal,  i.  279. 
!il-clihar,  ii  233. 
kl-goli,  i.  15. 
'il-kadu.  iii.  10. 

Hla,  i.  206,  224,  ii.  238,  iii.  571. 
klabahula,  i.  24. 
ilabandi-tiga,  ii.  536. 
labhadi-a,  i.  23. 
'aladar,  i.  390. 
aladeva,  i.  23. 
aladveru,  iii.  571. 
alamcanda.  iii.  461. 
ala-menasu,  iii.  180. 
lanite  Agihalad,  i.  284. 
alanites  Roxbiirghii,  ii.  284. 
alanjuj,  iii.  219. 
alanophora,  iii.  543. 
alaiakkasi-gida,  i.  224. 
••  alasan,  i  316. 
■alata-bola,  i.  304. 
alata-nimb,  i.  323. 
alau.stium,  ii.  45. 
walaya,  i.  138, 
ialbi  j,  i.  207. 
iali,  i.  228.  iii.  443. 
ialia-mncca-piri,  ii.  66, 


Balika,  i.  229. 
Balilaj,  ii.  6. 
Balimtra-polam,  i.  304. 
Baliospermum    axillare,  ii.  604,  iii> 
311. 

Bal-kurai,  ii.  157. 
Balli-muttaga,  i.  458. 
Ballota  nigra,  iii.  1J8. 
Balong,  i.  282. 
Balara,  ii  5. 

Balsamier  le  la  Mecque,  i.  315. 
Balsamodendron  Berryi,  i.  314. 

,,  Mixkul,  i.  310. 

„  Myrrha,  i.  305. 

Opobalsamum,  i.  315. 

„  Playfairii,i.  312,  314. 

,,  pubescens,  i.  313. 

Roxburghii,  i.  311. 

,,  socotraniim.  i.  305. 

Balsam  of  Mecca,  i.  315,  317. 
Balsamum,  i.  316. 
Balu,  ii.  10r>. 
Baluka,  ii.  105. 
Balu-ka-sag,  ii.  106. 
Balusitun,  ii.  45. 

Bal-vach  [Si/n.  for  Persian  var.  Acorus 

Calamus),  iii.  539. 
Bal-vekhand,  iii.  639. 
Bama,  iii.  8. 
Bamanhati,  iii.  68. 
Bamba,  iii.  8. 
Bamboo,  iii.  586. 
Bambusa  arundinacea,  iii.  586. 
Bamiya>  i.  211. 
Ban-haldi,  iii.  396. 
Ban-joi,  iii.  76. 
Ban-kaliii,  ii.  319. 
Ban-laung,  ii.  49. 

Ban-mendru,  i.  371. 

Ban-okra,  ii.  262. 

Ban-patrak,  i.  585. 

Ban-ritha,  i.  560. 

Ban-tambaku,  iii.  1. 

Ban-tepariya,  ii.  56 L 

Bana,  iii.  320. 

Banad,  iii.  426. 

Banafsbab,  i.  140. 

Banana,  iii.  445. 

Bana-wanti  aalab,  iii.  387- 

Bandakpusbp,  iii.  230.  ^ 

Bandari,  i.  371. 

Bandaru,  ii.  '93. 

Baada  soap,  iii.  193. 

Bandhuka,  i.  236. 

Bandhuli,  i  336. 
!  Bandi-murududu,  ii.  16. 

Bandri,  i.  37 L 

Bandrike,  i.  371. 
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Bandiik-i-Hindi,  i.  368. 
Banduiy,  i.  371. 
Bauebeny,  i.  36. 
Bang,  ii.  627. 
Baiigaohappa,  ii.  252. 
Bangadi-valii,  ii.  537. 
Bangadi-pipali,  iii.  176. 
Banid — see  Bhangi. 
Bangka,  ii.  171. 
Bangust,  iii  126. 
Banig-banfUiu,  i.  406. 
Banj,  ii.  627. 
Baus-kapur,  iii.  586. 
Bans-lochan,  iii,  586. 
Bansa,  iii.  50. 
Banyan  tree,  iii.  338. 
Ba,paia-pandu,  ii.  52. 
Baphali,  i.  237,  ii.  126. 
Bar,  iii.  338. 
Bar-ki-seliund,  iii.  232. 
Bar-ki-tboliar,  iii.  252. 
Bara-bxilsali,  i.  365. 
Bara-gach,  iii.  287. 
Bara-gokhxu,  iii.  34. 
Bara-keru,  iii.  247. 
Baralimi,  iii.  374. 
Barambbi,  iii.  374. 
Baran,  ii.  315. 
Barak-kanta,  i.  64. 
Barambhi,  iii.  8. 
Barasu,  iii.  247. 
Baratondi,  ii.  226. 
Barbaloin,  iii.  475. 
Barbara,  ii.  272,  iii.  85. 
Barbati,  i.  489. 
Barberry,  i.  64. 
Barbotine,  i.  288. 
Bargat,  iii.  380. 
Bargund,  ii.  518. 

Barhal  {Sind.  Syn.  for  A.  Lakoocha), 

iii.  355. 
Barbang,  iii.  128. 
Barhanta,  ii.  !i55,  iii.  313. 
Barhis,  iii.  575. 
Bariara,  i.  206. 
Bari,  iii.  489. 

Bari-kasondi  {Eind.Syn.  forKasondi), 

i.  520. 
Bari-khatai,  ii.  555. 
B^iri-main,  i  160. 
Bari-mishri,  iii.  462. 
Bari-pa.n-ki-jar    (Bombay    Syn.  for 

Alpinia  G-dlanga),  iii.  443. 
Bari-pipli,  iii-  543. 
Bari-sauuf,  ii.  124. 
Bari-shopha,  ii.  l24. 
Barik-bhauri,  ii.  532. 
Barik-dagada-phul,  iii.  627. 


Barik-nioth,  iii.  552. 
Baiir,  ii.  381. 
BariHtariun,  iii.  58. 
Bark,  ii.  175. 
Barleria  cristata,  iii.  45. 

noctiflora,  iii.  45. 

,,       Prioriitis,  iii.  43. 
Banni    (Bombay    Syn.    iot  Tax 

IJaccata),  iii.  373. 
Baro-kala-goTu,  iii.  24. 
Barphali,  i.  347. 
Barringtonia  acutangula,  ii.  17. 

,,         racemosa,  ii.  18. 
Barsawashan,  iii.  364. 
Barstuiga,  i  262. 
Barfcang,  iii.  123. 
Bartboa,  ii.  193. 
Bartondi,  ii.  226, 
Barun,  i  133. 
barzbad,  ii.  152. 
Basak,  i  588. 
Basal-el-far,  iii.  476 
Basal-el-unsal,  iii.  476. 
Basbasah,  iii  193. 
Basella  alba,  iii.  148. 
Basfaij,  iii.  621, 
Bashing  or  Basing,  iii.  623. 
Basil,  iii.  83. 

,,    campbor,  iii.  85. 
Basilic,  iii.  83. 
BasOikon,  ii.  116. 
Basing,  iii.  623. 
Basl-el-ansal,  iii.  476. 
Basl-el-far,  iii.  476. 
B^isna,  i.  472, 
Basri,  iii.  33S. 
Bassari,  iii.  333. 
Bassia  butyracea,  ii.  355. 

,,     latifolia,  ii.  354. 

,,     longifolia,  ii.  355. 
Bassorin,  i.  482. 
Bastard  Ipecacuanha,  ii.  427. 
,,      Sandal,  i.  242. 
,,      Teak,  i.  454. 
Bastra,  iii.  CO. 
Batareh,  i.  305. 
Batatas  paniculata,  ii.  634. 
Batavi-nebu,  i  270. 
Batbat,  iii.  149. 
Batharachi,  iii.  132. 
Bal.hooa    (Hind.  Sy>i.   for  seeds 

Chenopodium  album),  iii.  148. 
Bathpia,  i.  585. 
Tatrachion,  i.  37. 
Baubiuia  pui'purca,  i.  549. 
,,      racemosa,  i.  537. 
tomentosa,  i.  5.\1. 
variegata,  i.  536,  549. 
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vachi,  i.  412. 

val,  i.  556. 

vanchi.  i.  412. 

y,  iii.  21 4. 

"    berries,  iii.  214. 

,    oU,  iii.  215. 

,    rum,  iii.  215. 

yee,  i.  313. 

lyrbimja,  ii.  98. 

I /award— see  Badaward. 

zr-el-akris,  ii.  308. 
izr-el-anjareh,  iii.  40. 

zr-el-bauj-abiad,  ii.  628. 
!zr-el-fujl,  i  129. 

zr-el-hawali,  i.  118. 

zr-el-katuna,  iii.  126. 
izr-el-khas,  ii.  314. 
izr-el-khumkhum,  i.  118. 
lellium,  i.  310. 
,,       African,  i.  310. 
,,       Indian,  i.  310. 
,,       opaque,  i.  310,  31.2. 
beerine,  i.  54. 
bina,  ii.  202. 

•I  de  gme,  i.  249. 

lanjir — see  Bidanjir. 

l-i-bari    or  Bed-i-sadah  {Persian 

V/«-  f'lr  Salix  Caprea),  iii.  364. 

imusKk,  iii.  364.  ' 

loli-sutta,  ii.  229. 

•f-wood,  iii.  358. 

hada,  ii.  5. 

bar  opium,  i.  78. 

hen,  ii.  303. 

Uramaj,  iii.  365. 

iuco  de  purgacion,  iii.  131. 

:.  i.  277. 

-ericu,  ii.  432. 
lati-mung,  i.  494. 

eric  myrobalans,  ii.  5. 
^t,'aum  walnut,  iii.  278. 
b,  i.  267. 
badone,  ii.  572. 
badonna,  ii  573. 

ludonnine,  ii.  678. 
be  de  nuit,  iii.  132, 
buli,  iii.  488. 

la,  iii.  571. 
'la-patsja,  ii.  525. 
'ida-kaya,  i  210. 

idekai,  i.  210. 

iderwel,  i.  365. 
ndj,  ii.  627. 
ndri,  i.  365. 
■igha,  i.  661. 

lincasa  cerifera,  ii,  68. 
'ijoin,  ii.  369. 
nzoic  acid,  ii.  372. 

,.      aldehyde,  i.  567. 


Benzoin,  ii.  369, 

Siam,  ii.  371. 
Sumatra,  ii.  372. 
Benzoylaconine,  i.  5. 
Berbamine,  i.  68. 
Beberidese,  i.  64. 
Berberine,  i.  67. 
Berberis  aristata,  i.  64. 
,,       asiatica,  i.  65. 
,,       Lycium,  i.  65. 
Berch,  iii.  324. 
Ber-cbimi,  i.  351. 
Bernaouy,  iii.  324. 
Berthelotia  lanceolata,  ii.  256, 
Beta  vulgaris,  iii,  148. 
Befhtha-gokhru,  i.  243. 
Betle  leaf,  iii.  183. 

,,    nut,  iii.  52 J. 

,,    pepper,  iii  183. 

,,    phenol,  iii.  191. 
Bettada-bevina,  i.  330, 
Bettada-haralu,  iii,  274. 
Betula  alnoides,  iii,  359. 

Bhojpattra,  iii.  359. 
utUis,  iii.  359. 
Bevilacque,  ii.  107. 
Bevina-mara,  i.  323. 
Bhadra-kashtha,  iii.  380. 
Bhadra-muste,  iii.  552. 
Bhagini,  ii.  5S1, 
Bhallataka,  i.  389. 
Bhallavi-anga,  ii,  49. 
Bhambhm'da  or  Bhambhrur,  ii.  255. 
Bhanda,  i.  2)8. 
Bhandir,  iii.  79, 
Bhandira,  iii.  80. 
Bhang,  iii,  319,  330, 
Bhanga,  iii.  319. 
Bhanga-cha-bi,  iii.  319, 
Bhauga-nu-bi,  iii.  319. 
Bhangi-aku,  iii  319. 
Bhangi-bija,  iii,  319. 
Eliaugi-gondu,  iii.  319. 
Bhangi-Hai,  iii  319. 
Bhangjala,  ii.  98. 
Bhangra,  ii.  266. 
Bhant,  iii.  79. 
Bhantaki,  ii.  555. 
Bhanuphala,  iii.  443- 
Bharang,  iii.  68, 
Bharanga-mula,  iii.  68. 
Bharaugi,  i.  287,  iii.  68,  540. 
Bharbhand,  i.  110. 
Bhargi,  iii.  68. _ 
Bhar-jambul,  ii.  37. 
Bharla,  ii.  5. 
Bharobha,  iii  - 136. 
Bhasam-kand,  iii.  547. 
Bhat,  iii.  79,  601, 
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Bhatkatya,  ii.  557. 
Bluiulau,  ii.  193. 
Bhava,  i.  511. 
Bhavau-bakra,  i.  69. 
Bhavanchi-vittulu,  i.  412. 
Bhela,  i.  389. 

Bhonda  or  Bhondi,  i.  210,  213.. 
Bhengra,  ii.  268. 
Bherenda,  iii.  301. 
Blioriya,  i.  338. 
BhUauio,  i.  389. 
Bliilam-a,  iii.  294. 
Bhilawa,  i.  389. 
Bhimseiii-kapm',  i.  198. 
Bliin-champa,  iii.  4LG. 
Bhinda,  i.  211. 
Bhindu,  i.  210. 
Bhii-aud,  i.  164. 
Bhirandel,  i,  164. 
Bhojraj,  i.  365. 
Bhokar,  ii.  518. 
Bliopala,,  ii.  67. 
Bhoursal,  ii.  193. 
Bhringaraja,  ii.  266. 
Bhiii-aiiiala,,  iii.  266. 
Bhui-amali,  iii.  266. 
Bhui-avala,  iii.  265. 
Bhui-champa,  iii.  416. 
Bhui-chana,  i,  494. 
Bhui-dodi,  ii.  440. 
Bhui-erandi,  iii.  31G. 
Bhui-gholi,  i.  158. 
Bliui-guli,  i.  412. 
Bhui-kakali,  iii.  388. 
Bliui-kallan,  iii.  138. 
Bhui-koliala,  ii.  534. 
Bhui-kiimra,  ii.  534. 
Bliui-oki-a,  iii.  57. 
Bhui-i'ingani,  ii.  657. 
Bhui-sari>ati,  i.  246. 
Bhui-singli,  i.  494. 

Blmi-tarwar,  i.  531. 
Bhujpatar,  iii.  359. 

Blmmi-anvala,  iii.  266. 

Bhumi-cliampaka,  iii.  416. 

Bhumi-kumara,  ii.  534. 

Bliumi-kushmanda,  ii.  534. 

Bliumi-ringani,  ii.  557. 

Bhumy-amali,  iii.  266. 

Bhu-dhatri,  iii.  265. 

Bhu-nimba,  ii.  511. 

Bbii-riugani,  ii.  557. 

Bhuri-lakh,  i.  351. 

Bhurjapattra,  iii.  359. 

Bhurvmdi,  ii.  525. 

Bhunm-koholuu,  ii.  68 

Blnistrina,  iii.  557- 

Bhut-bhu-avi,  iii.  66. 

Bhut-kes,  ii.  202,  233. 


Bhuta,  iii.  679. 
Bbuta-kesi,  ii.  23S. 
Bhuta-pala,  i.  345. 
BLutau-kusam,  iii.  287. 
Bibba,  i.  389. 
Bibla,  i.  464. 
Bibsar,  i.  265. 
Bichati,  iii,  313. 
Bidanjir,  iii.  302. 
Bidar,  ii.  99. 
Bidara-laut,  ii.  458. 
Bidari,  iii.  247. 
Bidari-kand,  ii.  534. 
Bidari-nana-biyyam.  iii.  250 
Bidenguebine,  iii.  365,  367. 
Bidi-Balkhi,  iii.  365. 
Bidmishk,  iii.  365. 
Bignoniaceaj,  iii.  15. 
Bibar  opium,  i.  78. 
Bihi-danab,  i.  579. 
Bija,  i.  464. 
Bijapura,  i.  269. 
Bijasar,  i.  464. 
Bijband,  iii.  148,  158. 
Bikb,  i.  1. 

Bikb  -i-banaf sbab,  iii.  451. 
Bikb-i-wala,  iii.  572. 
Bikhma,  i.  18. 

,,        alkaloift  of,  i.  19. 
Bila,  i.  133. 
BUai-kand,  ii.  534. 
Bilapatri,  i.  277. 
Bilasi,  i.  133. 
Bilati-badam,  i.  563. 
Bilati-jira,  ii.  119. 
BUauri,  iii.  150. 
Bileganjali,  iii.  130. 
Bili-basale,  ui.  148. 
Biliuu-phal,  277. 
BQimbiuas,  i.  248. 
BUi-sbibe-iiauiiu,  ii.  30. 
Billu,  i.  338. 
Bilva-pandu,  i.  277. 
BUva-pazliam,  i.  277. 
Bimbal,  iii.  552. 
Bindal,  ii.  81. 
Bindweed,  ii.  542. 
Bingbar-bij,  iii.  479. 
Binnuge,  ii.  451. 
Bintafalim,  i.  583. 
Biophytum  yensitivum,  i.  24 
Bira,  iii.  423. 
Bii-ama-dandu,  i.  110. 
Bii'anga,  ii.  349. 
Bii-ang-i-kabuli,  ii.  349. 
Bb-anjasif,  ii.  271. 
Biranj-i-kabiili,  ii.  349. 
Biranjmishk,  iii.  90. 
Birch  bark,  iii.  369. 


INDEX, 


13 


lOiiue,  iii.  21S. 
I's-eye  Cbiilie,  ii.  562. 
>ja,  ii.  153. 
Liatta,  ii.  555. 
uj,  iii.  604. 
z,  ii.  152.  , 
ja,  iii.  378. 

iiii  or  Brahmi,  iii.  374. 
mova,  i.  423. 
h,  i.  1. 

aakpriya,  i.  55,  ii.  1. 
uiliing-uli,  iii.  4S0.  . 
'li,  i.  72. 

hkhapra,  ii.  102. 
:ikui-ki,  iii.  152. 
lima,  i.  lb. 

alkaloid  of,  i.  19. 
ii-mush-bislia,  i.  20. 
aop's  weed,  ii.  116. 
iambhi,  ii.  65. 
.wl,  i.  559. 
ter  almonds,  i.  664. 

apple,  ii.  59. 
lori,  ii.  50. 
a  OreUana,  i.  149. 
in,  i.  150.  ; 
inejB,  i.  142. 
yam,  iii.  601. 
■k  abir,  ui.  417. 
adulsa,  iii.  49. 
cohosh,  i.  36. 
cumin,  i.  28. 
dammar,  i.  319. 
mustard,  i.  122. 
,,     pepper,  iii.  166. 
,„     towdri,  i.  119. 
.„    zedoary,  iii.  417. 
lairia  nodiflora,  iii.  58. 
;  epharis  edulis,  iii.  40. 
ilnding-  tree,  iii.  314. 
uumea  balsamifera,  i.  201,  ii.  251. 

„      densiflora,  ii.  252. 
.  „      eriantha,  ii.  254. 
oa  Frang-i,  i.  385. 
oa-tam-parjang,  i.  230. 
bberlu,  i.  489. 
ocagea  DalzeUii,  i.  46. 
locks  boom,  ui.  24. 
oda-daraga,  iii.  269. 
oda-tarapu,  ii.  257. 
xodha,  i.  366. 
•odi-ajamo,  ii.  122. 
werbaavia  repen."?,  iii,  130. 
loheic  acid,  i.  183. 
iloliora,  ii.  5. 
'oi,  ii.  157. 

«oi8  de  colopbane,  i.  320. 
couleuvre,  ii.  504. 
ronce,  i.  261. 


Bois  de  sureau,  i.  364. 
Bokenaku,  iii.  57. 
Bokliara  plum,  i.  568. 
Bokhat,  iii.  479. 
Bokhera,  iii.  346. 
Bokom.  i.  500. 
Bol,  i.  304. 
Bola,  i.  304. 
Boletus  crocatus,  629. 

,,     fomentarius,  iii.  630. 
Bolkad,  iii.  444./ 
Bolsari,  ii.  362. 
Bombax  de  Malabar,  i.  216. 

malabaricura,  i.  215. 
Bombay  mace,  198. 

,,       mastich,  i.  378. 

,,       senna,  i.  526. 

,,      siimbul,  ii.  233. 
Bomma-jemudu,  iii.  254. 
Bonda,  iii.  679. 
Bon-mathi,  i.  206. 
Bon-nil-gachb,  i.  415, 
Bon-patol,  ii.  73. 
Bondagu,  iii.  24. 
Bonduc-nut,  i.  496. 
Bondula,  ii.  561. 
Boneset,  ii.  247. 
Bone-setter's  lep,  i.  479. 
Bonga,  i.  21,  iii.  586. 
Bonta-kalli,  iii.  262. 
Boo — sve  Bu. 
Borage,  ii.  250. 

,,      country,  iii.  90. 
Boraginete,  ii.  518. 
Borassus  flabellifomiis,  iii.  519. 
Bori-agmud,  ii.  123. 
Bori-lakh,  i.  361. 
Bomeene,  ii.  2C0. 
Borneo  camphor,  i.  197. 
Borneol,  i.  200. 

artificial,  i.  200. 
Boswellia  Ameero,  i.  298. 

,,       Bbau-Dajiaua,  i.  298. 
,,       Frereana,  i.  298. 
,,       glabra,  i.  302. 
serrata,  i.  302. 
Bottle  gourd,  ii.  67. 
Botuku,  ii.  518. 
Boucerosia  Ancheriana,  ii.  468. 
Bouillon  blanc,  iii.  1. 
Bowstring  hemp,  iii.  493. 
Bozidan,  ii.  281. 
Brahmadandi,  ii.  244,  308. 
Brahmamanduki,  ii.  107. 
Hrahmayasbtika,  iii.  68. 
Brahmi,  ii.  107,  iU.  8,  374. 
Bramhadandi-chettu,  i.  110. 
Brama,  i.  133. 
Brassica  campestris,  i.  122. 
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Brassica  juncea,  i.  123. 

nigra,  i.  122. 
Brazil  cherry,  ii.  662. 

,,    powder,  i.  601. 
Brazilin,  i.  501. 
Brede  puante,  i.  131. 
Bredo  mamma,  i,  131. 
Breynia  rhamnoides,  iii.  271. 
Bridelia  retusa,  iii.  268. 
Brihmi-sak,  iii.  8. 
Brindao,  i.  164. 
Brishta  tandiila,  iii.  604 . 
Brooklime,  iii.  14. 
Bromeliacese,  iii.  507. 
Brucia  quassioides,  i.  287. 
Bracine,  ii.  468,  507. 
Bruguiera  caryopliylloides,  i.  699. 
Bryonia  opigsea,  ii.  90. 

,,       laciniosa,  ii.  92. 
Bryonin,  ii.  91,  93. 
Bryophyllum  calycinmn,  i.  590. 
Bryoretin,  ii.  91. 
Buchanania  latifolia,  i.  394. 
Buckshora  plantain,  ii.  134. 
Budbar,  iii.  388. 
Budliidru,  iii.  339. 
Bugbane,  i.  36, 
Bugloss,  ii.  520. 
Bu-i-maderan,  ii.  292. 
Buis  de  Chine,  i.  265. 
Buja-gumbala,  ii.  534. 
Bujr-bunga,  ii.  98. 
Buka-bish-rau.sh,  i.  20. 
Bukohi,  i.  412. 
Bukka,  iii.  417. 
Bukkan,  iii.  57. 
Bukkapa-chekka,  i.  500. 
Buliun,  iii.  125. 
Bnlly  tree,  ii.  365. 
Bunn,  ii.  215. 
Bur,  iii.  538. 
Buratu,  iii.  538. 
Burbi,  iii.  400. 
Burda-gumudu,  ii.  68. 
Burseraceae,  i.  296. 
Burweed,  ii.  262. 
Busir,  iii.  1. 
Bustani,  iii.  489. 
Butale,  i.  237. 
Butea  frondosa,  i.  454. 
minor,  i.  458. 
superba,  i.  458. 
Butea  touffu,  i.  464. 
Butm,  i.  378. 
Bu-tora,  i.  523. 
Butshur,  iii.  369. 
Buzanjir,  iii.  302. 
Buzghanj,  i.  380. 
Buzidan,  ii.  137. 


Byakura,  ii.  556 
Byalada,  i.  2SI. 
Bysabol,  i.  310. 


Cabuli-mastaki,  i.  377- 
CacaUa  KJeinia,  ii.  320. 
Caccinia  Celsii,  ii.  520. 

„       glauca,  ii.  520. 
Cachiman,  i.  44. 
Cacteae,  ii.  99. 
Cactus  indicus,  ii.  100. 
Cadaba  farinosa,  i.  137. 
indica,  i.  137. 
,,     trifoliata,  i.  137. 
Cadi-avanacu,  iii.  316. 
Csenilein,  ii.  276. 
Cserulic  acid,  ii.  222. 
Csesalpiaia  Bonducella,  i.  496. 
digyna,  i.  499. 
,,        pulcherrkna,  i.  505. 
, ,        Sappan,  i.  500. 
Cafeier,  ii.  215. 
Cafetier  des  negres,  i.%620. 
CaflPeanio  acid,  ii.  222. 
Calfeelic  acid,  ii.  222. 
CaflPeic  acid,  ii.  222. 
Gaffeitie,  ii.  222.  224. 
Caffeol,  ii.  224. 
Caffeotannic  acid,  ii.  222. 
Cajanus  indicus,  i.  489. 
Cajeuneam,  ii.  266. 
Calabash,  iii.  24. 
Calambac,  iii.  220. 
Calamintha  Clinopodium,  iii.  90. 

,,        vulgarLs,  iii.  114. 
Calamus  aromaticus,  iii.  539. 

,,      Draco,  iii.  53i. 
Calebassier,  i.  218,  iii.  24. 
Calendula  officinalis,  ii.  322. 
Califomine,  ii.  375. 
CaUicarpa  lanata,  iii.  60. 
CalophyUe  faux  Tacamahac,  i.  173. 
Calophyllum  inophyllum,  i.  173. 

,,         tomentosum,  i.  176.  559. 
,,         Wjghtianum.  i.  175. 
Calotropis  gigantea.  ii.  428. 

,,       procera,  ii.  428. 
Caltha  palustris,  i.  37. 
Calombo,  i.  47. 
Calumba  root,  i.  47. 

,,      wood,  i.  63. 
Calumbic  acid,  i.  49. 
Calumbin,  i.  49. 
Calycopteris  floribunda.  ii.  15. 
Camellia  theifera,  i.  176. 
Camel  thorn,  i.  417. 


INDKX. 


K>mille,  ii.  274. 

pauulacete,  ii.  322. 

phol,  i.  200. 
iphor,  iii.  199. 

Borneo,  i.  198. 
China,  iii.  20O. 
,       Japan,  ui.  201. 
oil,  i.  20  ),  ui.  200. 
iiphoric  acid,  iii.  202. 

;,hre,  iii.  199. 

pbyl  alcohol,  i.  200. 

I  da  fleabaue,  ii.  249. 

ifistola  de  piirgar,  i.  612. 

irium  bengalense,  i.  321. 

,,       commune,  i.  320. 
Btrictum,  i.  319. 

■amum,  i.  322. 
i  lleberry  tree,  iii.  278. 
lua  indica,  iii.  449. 
mabene,  iii.  331. 
luabin,  iii.  326. 
Luabis  sativa,  iii.  318. 
luelle  de  Chine,  iii.  203. 

-chi,  iii.  295. 

<cora  decussata,  ii.  516. 

perfoliata.  ii.  517. 
i-ijpu-cora,  ii.  516. 
ithium  didymum,  ii.  211. 

,,       parvillorum,  ii.  210. 

e  gooseberry,  ii.  562. 

-r,  i.  135. 

lUaire,  iii.  625. 

ock  ftbre,  i.  216. 

paridete,  i.  131. 

paris  acuminata,  i.  136. 

,,      aphylla,  i.  13.5,  136. 

,,      grandiflora,  i.  136. 

,,      horrida,  i.  136. 

,,      sepiaria,  i.  135. 

,,      spinosa,  i.  135. 

,,      zeylanica,  i.  136. 

lie  acid,  i.  136. 

rier,  i.  135. 

rifoliaceise,  ii.  166. 

saicin,  ii.  564. 

■sella  Bursa-pastoris,  iii.  490. 
'sicin,  ii.  565. 

liicum  cerasiformis,  ii.  563. 
,,       frutescens,  ii.  662. 
,,      grossum,  ii.  663. 
,,       minimum,  ii.  562. 
a  Canirara,  iii.  47. 
igana  crassicaulis,  iii.  400. 
I  lUuma  attenuata,  ii.  457. 
,,       edulis,  ii.  457. 
„        fimbriata,  ii.  457. 
ambola,  i.  248. 
rambu,  ii.  49. 
ramel,  iii.  699. 


Carapa  moluccensis,  i.  343. 
Caraway,  ii.  119. 
Cardamine  pratensia,  i.  130. 
Cardamoms,  iii.  428. 
Cardamomum  majus,  iii.  436. 

,,  siberiense,  i.  39. 

Cardiospermum  Halicacabum,  i. 
Cardol,  i.  388. 
Carduus  nutans,  ii.  322. 
Careya  arborea,  ii.  19. 
Carica-fat  acid,  ii.  57. 
Carica  Papaya,  ii.  62. 
Caricin,  ii.  57. 
Carissa  Carandas,  ii.  419. 
Carom  pallagum,  iii.  628, 
Carotin,  ii.  136. 
Caroxylon,  iii.  141. 
Carpobalsamum,  i.  316. 
Carrageen  moss,  iii.  637. 
Carrot,  ii.  134, 
Carthamin,  ii,  310. 
Carthamua  oxycantha,  ii.  308. 

,,        tinctorins,  ii.  308. 
Carum  Carui,  ii.  119, 
,,     copticum,  ii  116. 
,,     nigrum,  ii.  120. 

Roxbui-ghianum,  ii.  121. 
stictocarpum,  ii.  121. 
Carvene,  ii.  191. 
Carvi,  ii.  119. 
Carvol,  ii.  121. 
Caryophyllese,  i.  155. 
Caryophyllin,  ii.  23. 
Caryophyllus  aromaticus,  ii.  20, 
Casearia  esculenta,  ii.  60. 

,,      tomentosa,  ii..  60. 
Cashew-nut,  i.  385. 
Casse  Caneficier,  i.  511. 

,,    en  batons,  i.  515. 
Cassia,  iii.  203. 
„    Absus,  i.  523. 

alata,  i.  518. 
,,     angustifolia,  i.  626. 

auriculata,  i  618. 
,,    braziliana,  i.  512. 

■  Fistula,  i.  611. 
,,    moschata,  i.  512. 

obovata,  i.  530. 
,,    obtu.sa,  i.  531. 

occidentalis,  i.  520. 
Sophera,  i.  520. 
,,     Tora,  i.  515. 
,,     buds,  iii.  210. 
,,     pods,  i.  515. 
Cassumunar,  iii.  426. 
Cassytha  filifurniis,  iii.  216. 
Castanea  rosea  indica,  i.  170. 
Castine,  ui.  76. 
Castor  on,  iii.  301. 
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Castor  plant)  iii.  30 1. 

seeds,  iii.  301. 
Casuariua  eqiiisetifoUa,  iii.  357. 
Catappa,  ii.  16. 
Oatechiu,  i.  568. 
Catechu,  i.  557,  ii.  172. 
Catechu-tannic  acid,  i.  658,  iii.  363. 
Cathartic  acid,  i.  528. 
Cathartin,  i..528. 
Catharto-maimit,  i.  528. 
Caucalis,  i.  137. 
Cayenne  pepper,  ii.  563. 
Cay-boi-boi,  ii.  525. 
Cay-khuc-khac,  iii.  500. 
Caythxiong-8on,  i.  589. 
Cece,  i.  487. 
Cedratier,  i.  268. 
Cedrela  Toona,  i.  339,  547. 
Cedrus  Libani  var.  Deodara,  iii.  380. 
CelastrineoB,  i.  343. 
Celastrus  paniculata,  i,  343. 
Celeri,  ii.  122. 
Celery,  ii.  122. 

Celery -leaved  Crowfoot,  i.  38. 
Celosia  argentea,  iii.  139. 
Celsia  coromandeliana,  iii.  4. 
Celtis  reticulata,  ii.  6,  iii.  316. 
Centaurea  Behen,  ii.  303. 
Centipeda  orbicularis,  ii.  277. 
Cephalandra  indica,  ii.  86. 
Cerbera  OdoUam,  ii.  410. 
Cerberin,  ii.  411. 
Cerfeiiil,  ii.  133. 
Ceropegia  bulbosa,  ii.  456. 

juncea,  ii.  456. 
pusilla,  ii.  456. 
,,       tuberosa,  ii.  456. 
Ceylon  cinnamon,  iii.  206. 

jasmine,  ii.  413. 

moss,  iii.  638. 
„      oak,  i.  370. 
Cha,  i.  177. 
Chab,  iii.  176. 
ChadHo,  iii.  627. 
ChafE-flower,  iii.  135. 
Chai,  i.  177,  iii.  176. 
Chaiaa  or  Kaunphal  [Syn.  for  I),  sativa 

and  D.  globosa),  iii.  551. 
Chakaund,  i.  515. 
Chakideh,  iii.  505. 
Chakota,  i.  370. 
Chakra-bhenda,  i.  207. 
Chakramarda,  i.  515. 
Chaksu,  i.  623. 
Chakulia,  i.  426. 
Chakut,  i.  523. 
Chalava-miriyalu,  iii.  180. 
Chale-michhri,  iii.  384. 
Chalmari,  iii.  291. 


CLanieelea.  iii.  224. 
Cham-musli,  i.  365. 
Chambeli,  ii.  378. 
Cham-chau,  i.  589. 
Chamaha,  ii.  241. 
Chamomile,  ii.  274. 
Champa,  i.  42. 
Champac,  i.  42. 

Champai,  i.  474.  i 

Champaka,  i.  42. 

Chana,  i.  486. 

Chan-amba,  i.  486. 

Chanaka,  i.  487. 

Chanakamla,  i  487. 

Chanang  kai,  iii.  383.  ; 

Chana-no-khato.  i.  486.  \  \ 

Chanchari-mari,  ii.  256. 

Chanda-kuda,  iii.  348. 

Chandala,  iii.  348. 

Chandan,  iii.  232.  j 
Chandana,  iii.  232.  ,  \ 

Chandi-bhasma,  iii.  476.  j 
Chandon,  iii.  232.  j 
Chandra,  ii.  414  i  j 

Chandrahittu,  iii.  296.  ' 
Chandra-mula,  iii.  414. 
Chandrasura,  i.  120. 
Chandrika,  ii.  414. 
Chandwar,  iii.  316. 
Chane-ka-sirka,  i.  486. 
Changeri,  i.  246. 

,,        ghi-ita,  i.  247. 
Chanoti,  i.  430. 
Chansar,  i.  120. 
Chanu-pala-vittulu,  i.  523. 
Chanvi-e,  iii.  318. 
Chappal-send,  ii.  99. 
Chara,  i.  394. 
Charachi,  i.  237. 
Chara-pappo,  i.  394. 
Charas,  iii.  319,  330,  331. 
Charati,  i.  139. 
Charchah,  iii.  143. 

Charcharela,  iii.  627.  ' 
Chardon  benit,  i.  109.  ' 
Charelah,  iii.  627. 
Charma-kasa,  i.  660. 
Charoti,  i.  394. 
Charrageen,  iii.  637. 
Charu,  iii.  454. 
Chashura,  i.  524. 
Chasmizak,  i.  524. 
Chatra,  iii.  123. 
Chaudhari-kandrel,  i.  362. 
Chaulraugra,  i.  142. 

,,         false,  i.  146. 
Chauri,  i.  345. 
Charak,  iii.  1 76. 
Cliaval,  iii.  601. 
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navel,  ii.  545. 
lavicol,  iii.  189. 
lawul-mungri,  i.  142. 
laya,  iii.  138. 
lavQtarashiakoo,  ii.  103. 
lay  root,  ii.  199. 
■lobulic  myrobalaus,  ii.  1. 
lebiilinic  acid,  ii.  4. 
iieckonadi,  i.  137. 
cdu-badam-vittulu,  i.  563. 
icdu-bira,  ii.  81. 
lega-gadda,  ii.  211. 
leirantbus  Cheii'i,  i.  130. 
leluppa-maram,  i.  345. 
hemanti,  ii.  277. 
henai-bol,  i.  307. 
henna-nayakam,  iii.  4C7. 
ionopodiacete,  iii.  141. 
.enopodium  album,  iii.  148. 

ambrosoides,  iii.  148. 

,,          Blitmn,  iii.  14>*. 

,,  Botiys,  iii.  148. 

■)enjel  {Vem.  for  Dioscorea  fcomen- 
tcsa),  iii.  551. 
orachunta,  ii.  555. 
leniku,  iii.  592. 
icrvil,  ii.  132. 
losbmak,  i.  624. 
Letni-maragu,  iii.  101. 
leuli,  ji.  355. 
■leuri,  ii.  355. 
leva,  iii.  369. 
leve-mami,  i.  33<3. 
lOTulapilli-tiga,  ii.  536. 
hagala,  ii.  537. 
ihagalanghri,  ii.  537. 
■Uagal-bati,  ii.  442. 
mgal-khuri,  ii.  536. 
ihar,  ii.  233. 
ihatian,  ii.  386. 
ihatin,  ii.  386. 
ihikika,  ii,  277. 
iihilibinda,  ii,  90. 
■hota-cbaud,  ii.  414. 
ihota-gokkru,  i.  243. 
iliota-kirayat,  ii.  515. 
ihota-kiilijan  or  Kulinjan,  iii.  437. 
ihote-pan-ki-jar  or  Pan-ki-jar,  iii. 
137. 

ihoti-arni,  iii,  76. 

iboti-dudbi,  iii.  250. 
'ihoti-ilayachi,  iii.  428. 

ihoti-main,  i.  162. 
'iholonga,  i.  272. 

liaka-ringuva,  ii.  207. 
iiina  turpentine,  i.  377- 

liara,  ii.  355. 

licho,  i.  486. 
'lichola,  i.  561. 


Chichva,  i.  561. 
CMck,  i.  85. 
Chicoree,  ii.  311. 
Chicory,  ii.  311. 
Cbicki-assia  tabularis,  i.  339. 
Chikua-mukbi,  iii.  480. 
Cbikana,  i.  206. 
Cbikati-mauu,  i.  170. 
Chikaya,  i.  560. 
Clukkana,  ii.  277. 
Chikni-supari,  iii.  424. 
Cbikrassi,  i.  339. 
Cbiku,  ii.  365. 
Chil,  iii.  379. 
Chilara,  ii.  50. 
Cbilaimi,  i.  190, 
Chilbij,  ii.  505. 
Chillaj  ii.  50,  iii.  314. 
Cbilla-giDjalu,  ii.  505. 
Chilara,  ii.  50. 
Chilghozeb,  iii.  378. 
CLillies,  ii.  562. 
Chimid  or  Chimr,  i.  523. 
Chimyaka,  i.  69. 
China  Box,  i.  265. 

„     braziliensis,  ii.  374. 

,,     calif ornica,  ii.  374. 

,,     Ginnamon,  iii.  203. 

,,     ghauza,  iii.  510. 

,,     nova,  ii.  374. 

,,    pagu,  iii.  500. 

,,     paraquatan,  ii.  374. 

,,     pati,  i.  273. 

,,     root,  iii.  500. 
Chin-amam-pabchai-arissi,  iii.  250. 
Chindar,  iii.  464. 
Chin-heang,  iii.  221. 
Chinese  myrrh,  i.  307. 

Persimmon,  ii.  369. 
stick- rhubarb,  iii.  156, 
,,      wood,  iii.  501. 
Ohini-badam,  i.  494. 
Chini-bol,  i.  307. 
Chini-ghas,  iii.  635,  638. 
Chini-kabab,  iii.  180. 
Chini-katha,  ii.  172. 
CMnnaniha,  i.  55. 
Chinol,  i.  523.  _ 
Chinta-pandu,  i.  523. 
Chintz,  i.  532. 
Chippa,  iii.  564. 
Chipuru-tige,  i.  57. 
Chir,  iii.  378. 
Chirati,  ii.  9'1 . 
Chiratiu,  ii.  514. 
Chiratogenin,  ii.  6H, 
Chirauli,  i.  394. 
Chirboti  or  Ghirbutli,  n.  561. 
Chirchestito,  ii.  585. 
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Chirchira,  iii.  135. 

Cliircholi,  ii.  211. 

Chiretta,  ii.  511. 

Chiretti,  ii.  611. 

Chiriinan,  ii.  12. 

Chirougi,  i.  394. 

Chirphal,  i.  256. 

Chirpota,  ii.  94. 

Chiru-palleru,  i.  243. 

Chita,  ii.  329. 

Chitimutti,  i.  206. 

CHtra,  ii.  329. 

CMtrakshupa,  iii.  123. 

Chitra-pattrika,  iii.  123. 

Ohitra-tandula,  i.  367,  ii.  349. 

,Chitrak,  ii.  329. 

Chitraka,  ii.  329. 

Chitri,  ii.  329. 

Chittagong  wood,  i.  339. 

Chitti-papara,  ii.  59. 

Chittira,  ii.  329. 

Chitu,  iii.  79. 

Chivaka-vera,  ii.  527. 

Chlorogenic  acid,  ii.  222. 

Chloroxylon  Smetenia,  i.  338,  548. 

Chobchini,  iii.  500. 

Chob-i-kut,  ii.  302. 

Chodhari,  i  362. 

Chog,  ii.  301. 

Cliokha,  iii.  601. 

Choline,  i.  403,  iii.  335. 

Chomara,  iii.  92. 

Chondriis  crispua,  iii.  637. 

Choo-ay-oo,  iii.  551. 

Chopra,  i.  347. 

Cliota  — «ce  Chhota. 

Chouk,  iii.  357. 

Choulai,  i.  4S9. 

Christembine,  ii.  354. 

Chrozophora  plicata,  iii.  316. 

Chrysanthemum  Coronarium,  ii.  276. 

Chrysarobin,  i.  504. 

Chrysomela,  i.  579. 

Chrysophanic  acid,  i.  505,  iii.  156. 

Chubchiiii,  iii.  500. 

Chuch,  ii.  381. 

Chucka,  iii.  287. 

Chng'ala,  i.  504. 

Chuka,  id.  157. 

Chuka-tripati,  i.  246. 

Chtikandar,  iii.  148. 

Chukka,  iii.  420. 

Chukra,  iii.  157. 

Chukri,  iii.  154. 

Chura,  iii.  509. 

Chura-agar,  iii.  220. 

Chuta,  i.  382. 

Chutlan-killongu,  ii.  456. 

•Ciiuvaiialu,  ii.  207. 


Chuvanna-avilpori,  ii.  414, 
Chyad-potta,  ii.  73. 
Chynlcii,  i.  31, 
Ciceudia  hyssopifolia,  ii.  51.0, 
Cicer  arietinum,  i.  486, 
Cichorium  Intybim,  ii.  311, 
Cicus,  iii.  302. 
Cique,  ii.  110. 
Cimicaire,  i.  36. 
Cimicifuga  foetida,  i.  36. 

,,        raoomosa,  i.  36, 
.Cinchocerotin,  ii.  189. 
Cinchol,  ii.  189. 
Cinchona  Calisaja,  ii.  174. 

,,       excelsa,  ii.  193. 

Ledgeriana,  ii.  174. 
officinalis,  ii.  174. 

,,      .succirubra,  ii.  174. 

,,       alkaloids,  ii,  ISO,  187. 

,,       cultivation,  ii.  181. 
Cinchonidine,  ii.  180,  187. 
Cinchonine,  ii.  180,  187. 
CLnchotannic  acid,  ii.  188 
Cineol,  ii.  24. 

Ciauamic  aldehyde,  iii.  207. 
Cinnamomum  Camphora,  iii.  199. 

Cassia,  iii.  203. 
iners,  iii.  208. 
nitidum,  iii.  203. 
Tamala,  iii.  208. 
Wightii,  i.  44. 
Cinnamon,  iii.  203. 
Cissampeline,  i.  54. 
Cissampelos  Pareira,  i.  53. 
Citric  acid,  i.  273,  284. 
Citronella  grass,  iii,  567. 
Citronnier,  i.  268. 
Citrons,  i.  268. 
Citrullus  amarus,  ii.  64. 

,,       Colocynthis,  ii.  59. 
,,       vulgaris,  ii.  63. 
Citrus  acida,  i.  269, 
,,     Aurantium,  i.  269. 
,,     Bergamia,  i.  272. 
,,     decumana,  i.  270,  274. 
,,     medica,  i.  269. 
Civappukay-cuiai,  i.  212. 
Clearing-nut,  ii.  505. 
Cleistanthus  collinus,  iii.  269. 
Clematis  nepalensis,  i.  35. 
,,       triloba,  i.  35. 
,,       Adtalba,  i.  35. 
Cleome  viscosa,  i.  131. 
Clerodendron  ineime,  iii.  76. 

,,  infortuiiatum,  iii.  78. 

,,  ncriifoHum,  iii.  78. 

,,  serratum,  iii.  81. 

,,  Siphonanthus,  iii.  81- 

Clitorea  tesrnaten,  i.  458. 
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itoria  de  Teroate,  i.  458. 
.re,  ii.  20. 
,    stalks,  ii.  22.  _ 
oram  tricoccon,  ill.  224. 
■ci  orientis,  i.  51). 
colle  di  Levante,  i.  50. 
cculus  indicus,  i.  50. 
,,      Leteba,  i.  64. 
,,       villosus,  i.  57. 
■bin  Tiu-meric,  ill.  396. 
liineal,  ii.  99. 

hlospeiTimm  Gossypium,  i.  lol. 

hrik,  i,  46. 

oa-nut,  iii.  511. 
,,        oil,  iii.  516. 

0  de  mer,  iii.  520. 

OS  Maldivicu.s,  iii.  421. 
nucifera,  iii.  511. 

iaga-pala,  ii.  393. 

lamine,  i.  88. 

leia,  i.  83,  88. 

logain,  ii.  107, 

iir  des  Indes,  i.  3G6. 

riea  arabica,  ii.  215. 

tt'ee,  ii.  215. 

ignassier,  i.  579. 

■ix  lacryma,  iii.  573. 

'chicum  luteum,  iii.  496,  499, 

clenia  procumbens,  ii.  527. 

etta-veetla,  iii.  44. 

eu3  aromaticus,  iii.  90. 

lidine,  ii.  611. 
iloturine,  ii.  375. 
locynth,  ii.  59. 
:'x;ynthein,  ii.  62. 
-ocynthiu,  ii.  62,  67,  85. 
locynthitin,  ii.  62,  83. 
'equinte,  ii.  59. 

t's-foot,  ii.  294. 

umnea  balsamea,  iii.  7. 

utea  nepalensis,  i.  532. 
labretacese,  ii.  1. 
inmelina  bengalensis,  iii.  509. 

,,         communis,  iii.  510. 
mmon  Chickpea,  i.  486. 
„     Max,  i.  239. 
,,     Mallow,  i.  204. 
•upositae,  ii.  241. 
ncombre  d'  Ane,  ii.  95. 
'les.si  bark,  ii.  391. 
•lessine,  ii.  396. 

ihydi-ine,  ii.  113. 

tiiferaj,  iii.  371. 

liine,  ii.  112. 

lium  maculatum,  ii.  110. 
aocarpus  latifolia,  ii.  12. 
'iivolvulacea?,  ii.  527. 
'tivolvulin,  ii.  533. 
mvolvulus  alatus,  ii.  228. 


Convolvulus  arvensis,  542. 

_ ,,        Tui-pethum,  ii.  528. 
Ooorie  seeds,  i.  498. 
Coorundootie-vayr,  iii.  313. 
Copal  gum,  i.  510. 
Cotine,  i.  33. 

Coptis  anemonsefolia,  i.  33. 
„    Teeta,  i.  31. 
trifoliata,  i.  33. 
Coque  de  Levante,  ii.  50. 
Coquelicot,  i.  108. 
Coqueret  or  Coqerelle,  ii.  560. 
Coquinha,  iii.  556. 
Coral-tree,  i.  451,  iii.  277. 
Corallocarpus  epigaea,  ii.  90. 
Corcliorus  Antichorus,  i.  237. 
,  ,,       fascicularis,  i.  237. 
,,       olitorius,  i.  236. 

trilocularis,  i.  236. 
Cordia  Myxa,  ii.  518. 

,,     obliqua,  ii.  518. 
Corete  triloculaire,  i.  236. 
Coriander,  ii.  129. 
Coriandi-e,  ii.  129. 
Coriandrum  sativum,  ii.  129. 
Corn  Poppy,  i.  108. 

,,    silk,  iii.  580. 
Cornaceae,  ii.  164. 
Cornos  das  Diabos,  iii.  24. 
Cornutia  corymbosa,  ui.  67. 
Go-roi-ngua,  iii.  60. 
Corrossol,  i.  45. 
Corte  de  Pala,  ii.  393. 
Corydalis  Govaniana,  i.  117. 
Coscinium  fenestratum,  i.  63. 
Co.smostigma  racemosum,  ii.  449. 
Costus,  ii.  296. 

,,    speciosus,  iii.  427. 
Cotoneaster  nummularia,  i.  583. 
Cotton,  i.  224. 
Cottonnier,  i.  224. 
Coumaric  acid,  i.  406. 
Coumarin,  i.  406,  ii.  424,  44S. 
Country  Ipecacuanha,  i.  333. 

„      MaUow,  i.  207, 
Covannamilpori,  ii.  414. 
Oowhage,  i.  447. 
Cow's  Lungwort,  iii.  2. 
Cow-tree,  ii.  413. 
Cradina,  iii.  345. 
Crassulacea?,  i.  590. 
CratsEva  religiosa,  i.  133. 
Crescentia  Cujete,  iii.  24. 
Crescentic  acid,  iii.  25. 
Cress,  i.  120. 
Cressa  cretica,  ii.  545 . 
Cresson,  i.  120. 

„      de  Para,  ii.  283. 
,,      do  Savane,  i  119. 
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Cressonee,  iii.  14. 
Crinum  asiaticum,  iii.  464. 

zeylauicmn,  iii.  466. 
Crocetin,  iii.  460. 
Crooin,  iii.  458. 
Crocus  sativTis,  iii.  453. 
Crossandra  undulajfolia,  iii.  45. 
Crotalaria  Burhia,  i.  401. 
„       juncea,  i.  400. 

medicaginoa,  i.  401. 
,,       retusa,  i.  401. 
„       sericea,  i.  401. 
,,       verrucosa,  i.  400. 
Croton  cathartique,  iii.  281. 

oblongifolius,  iii.  286. 
„     oil,  iii.  283. 
,,   ■  Tiglium,  iii  281. 
Crotonic  acid,  iii.  284. 
Crotonol,  iii.  284. 
Crotonoleic  acid,  iii.  284. 
Cruciferte,  i.  117. 

Cryptocoryne  spiralis,  i.  18,  iii.  548. 

Cryptopine,  i.  88. 

Cryptostegia  grandiflora,  ii.  425. 

Cubeb-camphor,  ii.  182. 

Cubebes,  iii.  180. 

Cubebic  acid,  iii.  183. 

Cubebin,  iii.  182. 

Cubebs,  iii.  180. 

Cuckoo-flo-wer,  i.  130. 

Cucumis  trigonus,  ii.  65. 

Cucurbitacese,  ii.  59. 

Cumin,  ii.  113. 

black,  i.  28. 
,,      cornu,  i.  177. 
,,      homed,  i.  Il7. 
Cuminol,  ii.  115. 
Cuminum  Cymimun,  ii.  113. 
Cundunghatrie-vayr,  ii.  568. 
Cupameni,  iii.  291. 
Cupreol,  ii.  189. 
Cupuliferae,  iii.  359. 
Curculigo  orchioides,  iii.  462. 
Curcuma  Amada,  iii.  405. 

,,       angustifolia,  iii.  405. 

,,       aromatica,  iii.  396,  406. 

,,       csesia,  iii.  403. 

,,       domestica  minor,  iii.  403. 

,,       leucorhiza,  iii.  406. 

,,       longa,  iii.  406,  407. 

,,       montana,  iii.  406. 
Zedoaria,  iii.  309. 
CuvcumiE,  iii.  412. 
Curry-leaf  tree,  i.  262. 
Cusconine,  ii.  188. 
Cuscus,  iii.  571. 
Cuscuta  cliinensis,  ii.  548. 

Epithyinon,  ii.  547- 
Em-opcea,  ii.  547. 


Cuscuta  hyalina,  ii.  548. 

„       planillora,  ii.  548. 

,,       reflexa,  ii.  548. 
Cuscutine,  ii.  647. 
Custard  apple,  1.  44. 
Cutch,  i.  557. 
Cycas  circinaUfl,  iii.  383. 
Cyclamen  porsicum,  ii.  347. 
Cyelamin,  ii.  349. 
Cylista  scariosa,  i.  450. 
Cymbidium  aloifolium,  iii.  396. 
,,        ovatum,  iii.  306. 
,,         tenuifolum,  iii.  396. 
Cymene  or  Cymol,  ii.  115,  iii.  566. 
Cynaiichum  extensum,  ii.  443. 
Cyuauthus  lobatus,  iii.  400. 
Cynene  or  CLnene,  ii.  290. 
Cyneol,  ii.  291. 
Cynodon  dactylon,  iii.  577. 
Cynometra  ramiflora,  i.  531. 
Cyperacese,  iii.  552. 
Cyperus  biilbosu.s,  iii.  555. 

,,      scariosus,  iii.  654. 

,,      rotundus,  ui.  552. 


Dab?.li,  i.  207. 
Dabi-duba,  iii.  510. 
Dabra,  i.  427. 

Dabria  (Bombay  Tern,  for  Anogeiaso^ 

latifolia),  ii.  12. 
Dabur,  ii.  410. 

Dad,    Dasth,   or    Kash  {Veni.  im  i 
Eragrostis  cynosuroides),  iii.  675. 

Dadam,  ii.  44. 

Dadaro,  iii.  291. 

Dadhiphala,  i.  282. 

Dadi,  i.  162. 

Dadmardan,  i.  518. 

Dadmari,  ii.  37,  iii.  510. 

Dadi-ughna,  i.  518. 

Daedalacanthus  roseus,  iii.  45. 

Daemia  extensa,  ii.  442. 

Dsemiue,  ii.  444. 

Dagada-phul,  iii.  627. 

Dagadi,  i.  57. 

Dagra,  i.  10. 

Dahan,  i.  260. 

Dahar-karanja,  i.  468. 

Dahu  ( J'eni.  for  Artocarpus  Lakooch*): 
iii.  355. 

Dai-phong-tu,  i.  147. 

Dajjaj,  i.  315. 

Dakachru,  i.  585. 

Dakh,  i.  357. 

Dakh-nirbishi,  i.  53. 

Dakti-dudln,  iii.  250. 

Dalbcrgia  sympatlietica,  i.  461. 
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bergia  voluLilis,  i.  461. 
luni,  iii.  203. 
k,  i.  574. 
ika,  ii.  SI. 
m,  ii.  44. 
uba,  ii.  44. 
iiube,  ii.  44. 
aau-papara,  ii.  197. 
lask  rose,  i.  574. 
-el-akhwain,  iii.  504. 
-el-thuabaii,  iii.  505. 
i-el-tianin,  iii.  505. 
i-khoheil,  iii.  504. 
i-kuhl,  iii.  505. 
..mar,  i.  195. 
[lu  AvTib,  iii.  574. 
iiu  Daiid,  iii.  574. 
:ikiim,  ii.  516. 
,1,  iu.  282,  312. 
l-el-sini,  ii.  503,  iii.  282. 
lelion,  ii.  315. 
jlotpala,  ii.  516. 
limraa,  ii.  44. 
ipola,  ii.  516. 
ikuni,  ii.  516. 
isha-mula,  i.  396, 
■iti,  iii.  311. 
! d-haritald,  iii.  311. 
ti-mul,  iii.  312. 
[iti-mulaka,  iii.  311. 
iti-vija,  ii.  504,  iii.  311. 
tira,  iii.  347. 
hno  oleoides,  iii.  226. 
:ikht-i-gul-chakan,  ii.  356. 
akht-i-miswak,  ii.  381. 
tkht-i-pistah,  i.  380. 
aklit-i-zahrnak,  ii.  431. 
ikht-i-zakariya,  i.  562. 
bha,  iii.  575. 
i;hiui,  iii.  203. 
tilftl,  iii.  177. 
balad,  i.  65. 
L,  i.  424. 
iin,  ii.  44. 
ina,  i.  1L9. 
laanah,  ii.  288. 
mar,  i.  256. 
'  uel  grass,  iii.  582. 
;.shana,  i.  561. 
i  -shisliaan,  iii.  356. 
-sini,  iii.  204. 
II  or  Darv,  i.  595. 
ruharidra,  i.  65. 
imaj-i-akrabi,  ii.  292. 
ruri,  i.  110. 
•utyno,  ii.  264. 
'■yai-narjil,  iii.  520. 
•yaka-naryal,  iii.  520. 
-amula-kvatha,  i.  243. 


Dasamuli,  iii.  45. 
Dastambuyeli,  ii.  583. 
Datir  ( Vern.  for  Ficus  gibbosa),  iii.  347. 
Datisca  cannabina,  ii.  98. 
Datiscece,  ii.  98. 
Datiscin,  ii.  98. 
Datturi,  i.  110. 
Datura  fastuosa,  ii.  585. 
,,     Metel,  ii.  585. 

Stramonium,  ii.  684. 
|Daturic  acid,  ii.  588. 
Datwan,  iii.  264. 
Datyuui,  ii.  386. 
Daucus  Oarota,  ii.  134. 
Dau-hoi,  i.  40. 
Davala,  i.  426. 
Davda,  ii.  12. 
Dtivi,  ii.  40. 
Daye,  i.  428. 

Deadly  nightshade,  ii.  572. 
Debrelara,  i.  424. 
Deek,  i.  386. 
Deishar,  i.  208. 
Delphinine,  i.  39. 
Delphinium  altissimum,  i.  24, 

„         Brunonianum,  i,  37- 

cseruleum,  i.  37. 
,,         denudatum,  i.  37,  iii.  400. 
,,  _      ZaUl,  i.  23,  iii.  455. 
Dendrobium  maoraei,  iii.  389. 
Deodali,  ii.  81. 
Deodangri,  ii.  81. 
Deodar,  iii.  380. 
Desdar-ki-lakri,  iii.  380. 
Deokapas,  i.  225. 
Deokeli,  iii.  449. 
Deoual  or  Dahavala,  ii.  322. 
Deotadi,  ii.  81. 
Denis  uliginosa,  i.  470. 
Desert  date,  i.  285. 

Desmodium  gangetioum,  i.  428. 

triflorum,  i.  430. 

Deva-kadu,  ii.  502. 

Deva-dali,    ii.  82. 

Deva-daru,  i.  242,  iii.  380. 

Deva-tadi,  ii.  82. 

Devi,  iii.  493. 

DevU's  cotton,  i.  233. 

Devti,  ii.  40. 

Dhai,  ii.  40. 

Dhaiphul,  ii.  40. 

Dhaiti,  ii.40. 

Dhak,  i.  454. 

Dhakti-dudhi,  iii.  250. 

Dhakur,  ii.  410. 

Dhalakura,  ii.  164. 

Dharaan,  i.  237. 

Dhamani,  i.  232,  237. 

Dhamasa,  i.^245. 
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Dhan,  iii.  601. 
Dhana,  ii.  129. 
Dhanvautari-grasta,  iii.  10. 
Dhanya,  ii.  129. 
Dhanyalu,  ii.  129. 
Dhaoshi,  ii.  40. 
Dhaoya,  ii.  12. 
Dhara-kadamba,  ii.  171. 
Dhar-karela ,  ii.  75. 
Dharmana,  i.  238. 
Dharmara,  iii.  22. 
Dham,  iii.  93. 
Dhatri,  iii.  262. 
Dhatrilaulia,  iii.  262. 
Dhatriphala,  ii.  17,  iii.  262. 
Dhataki,  ii.  40. 
Dhatura,  ii.  585. 
Dhatui-o,  ii.  585. 
Dhaura,  ii.  12. 
Dhava,  ii.  12. 
Dhavani,  i.  400. 
Dhavala,  ii.  12,  322. 
Dhed-umbar,  iii.  346, 
Dhera,  ii.  164. 
Dheras,  i.  210. 
Dhoi,  i.  79. 
Dhol,  iii.  7. 

Dholasa-murlrika,  i.  364. 
Dholi-musali,  iii.  485. 
Dholsa-mudra,  i.  364. 
Dhop-cliamni,  iii.  8. 
Dhop-goacKhi-phal,  ii.  30. 
Dhotara,  ii.  585. 
Dhoti,  ii.  230. 
Dhuli-pushpika,  iii.  635. 
Dhumra-pattra,  iii.  163. 
Dhumra-pattramuj  ii.  632. 
Dhumrahva,  iii.  163. 
Dhuna,  i.  195. 
Dhup,  i.  296. 
Dliustura,  ii.  585. 
Dhutura,  ii.  685. 
Dhvanksha-machi,  ii.  549. 
Dianthus  anatolicus,  i.  157. 
Diasmouk,  iii.  324. 
Diatoms,  iii.  641. 
Dibk,  ii.  519,  iii.  228. 
Dicbroa  febrifuga,  i.  588. 
Dicbroin,  i.  689. 
Dicoma  tomentosa,  ii.  320. 
Difli,  ii.  399. 
Dihan,  iii.  252. 
Dijaj,  i.  315. 
Dijj,  i.  314. 
Dikamali,  ii.  207. 
Dikomali,  ii.  207. 
DiU,  ii.  128. 
Dilpasand,  ii.  64. 
Dmda,  i.  364. 
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Dinduga,  ii.  12. 
Dingala,  i.  400. 
Dino,  i.  364. 
Dintana,  i.  459. 
Dinkarling,  i.  332. 
Dionywa  diapensLtefolia,  ii.  340. 
Dioscorea  aculeata,  iii.  551. 
,,       alata,  iii.  552. 

bulbifera,  iii.  551. 
,,       edulis,  iii.  552. 
,,       globosa,  iii.  551. 

purpurea,  iii.  551. 
,,       triphylla,  iii.  551. 
Dioscorinese,  iii.  55 1 . 
Diospyros  Ebenum,  ii.  368. 

Embryopteris,  ii.  366, 
,,        Kaki,  ii.  369. 

montana,  ii.  368. 
,,       Tupru,  ii.  368. 
Dipapusbpa,  i.  42. 
Diplospora  spbterocarpa,  ii.  225. 
Dipinal,  iii.  125. 
Dipterocarpeee,  i.  191. 
Dipterocai-pus  alatus,  i.  191 . 
,,  incanus,  i.  191. 

,,  turbinatus,  i.  191. 

Diraksha-pazbam,  i.  357. 
Dirgha-miijaka,  iii.  562. 
Dirgha-pattra,  ii.  95,  iii.  575. 
Dirgba-pattrika,  iii.  468. 
Dita,  ii.  387. 
Ditain,  ii.  3S7. 
Ditaraine,  ii.  389. 
Divari-muli,  ii.  255. 
Divi-divi,  iii.  263. 
Div-masbang,  iii.  60. 
Dodda-bal-mekki,  ii.  59. 
Dodda-bipalli,  iii,  543. 
Dodda-mara-darasiaa,  i.  63. 
Dodda-mari,  i.  291. 
Dodda-nimbe,  i.  269. 
Dodda-patri,  iii.  92. 
Dodda-tagase,  i,  520. 
Dodbak,  iii.  250. 
Dodonisa  Tbunbergiana,  i.  371- 

,,       viscosa.  i.  371. 
Doducballu,  ii.  518. 
Dogbite  shrub,  i.  408. 
Dolichandrone  falcata,  iii.  24. 

,,  Rbeedii,  ui.  24. 

Doliclios  biflorus,  i.  489, 
Lablab,  i.  489. 
Dolo-champa,  ii.  421. 
Dolo-shemalo,  i.  216. 
Domb.i  oil,  i.  175. 
Doo — sec  Du. 
Dopahariya,  i.  236. 
Dopati-lata,  ii.  536. 
Dorema  Ammouiacum,  ii.  156. 
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,  ma  aureum,  ii.  160. 

glabrum,  ii.  156. 
^unj,  ii.  566. 
.i,  ii.  555. 
ouio,  ii.  292. 

iiuicuin  pardalianclies,  ii.  292. 
i  C  amere,  ii.  549. 
ila-kuda,  ii.  391. 
.valah,  iii.  628. 
.vuy  Grislea,  ii.  40. 
u.seua  Cirmabari,  iii.  504. 

Schizantha,  iii.  506. 
j-on's  blood,  iii.  504,  532. 

,,      Zanzibar,  iii.  606. 
uv-h,  i.  357. 
ikhja,  i.  357. 
khsba,  i.  357. 
,,       arisbta,  i.  357. 
,,       pandu,  i.  367. 
cshi-hamm,  i.  357. 
iiiahiii,  i.  245. 
ividi,  iii.  428. 
irea  volubUis,  ii.  444. 
u-ein,  ii.  446. 

i.  330. 
ilha-phala,  iii.  514. 
:ra  araara,  iii.  47. 
:ia-pushpi,  iii.  123. 
-era  peltata,  i.  591. 
>oraceae,  i.  591. 
jbalanops  aromatica,  i.  197. 
.  iii.  577. 
;;igii,  ii.  171. 
iaim,  ii.  583. 
lha-sali,  ii.  446. 
lha-vali,  ii.  447. 
ihal,  ii,  315. 
Iheli,  iii.  247. 
Ihi,  iii.  247. 
ilii-maddi,  iii.  268. 
lii-pala,  ii.  444. 
ihi-wood,  ii.  398. 
ihiya,  iii.  250. 
ippi,  ii.  19. 

^urii  or  Dugaha,  ii.  467. 
-'Iha,  ii.  45  7. 

flha-pashana,  ii.  457. 
:,shika,  ii.  457. 

u-el-t'agbiya,  ii.  42. 

n-el-garjan,  i.  191. 

:n-el-hal,  iii.  28. 

u-el-kandiil,  iii.  356. 

u-i-ward-i-kham,  i.  575. 

ri-i-ward-matbukh,  i.  575. 
•ak-kimdur,  i.  296. 

ar-kand,  iii.  549. 

h,  i.  314. 

liani  hemp,  i.  213. 
KU,  ii.  126. 


Dulagbondi,  iii.  313. 
Dulagoiidi,  i.  447. 
Diilcamarstin,  ii.  554. 
Dulcamarin,  ii.  554. 
Dulcaraarine,  ii.  554. 
Dulingi,  iii.  400. 
Dummaala,  ii.  73. 
Dupada,  i.  196. 
Dui-ab-i-kizan,  iii.  580. 
Durab-i-Makka,  iii.  580. 
Durab-i-sbami,  iii.  580. 
Dur-alabba,  i.  418. 
Duraroba,  iii.  514. 
Duras-i-Tafti,  ii.  111. 
Durba,  iii.  677. 
Durbala,  ii.  523. 
Diir-i-baskbak,  ii.  370. 
Dur-mara,  iii.  577. 
Du.sparsba,  i.  246. 
Dusb-pradarshani,  ii.  657. 
Dusbta-pucbattu,  i.  374. 
Dusbtupu-cbettu,  ii.  442. 
Dviparni,  i.  351. 
Dwale,  ii.  672. 

East  Indian  Elemi,  i.  321. 

,,       ,,      Sorew-tree,  i.  231. 
Eau  d'ange,  ii.  34. 
Eau  sucree,  iii.  595. 
EbenaceEB,  ii.  366. 
Ebony,  ii.  368. 
Ecballimn  Elaterium,  ii.  95. 
Ecbolium  Linneanum,  iii.  49. 
Ecbites  scbolaris,  ii.  387. 
Ecbicaoutcbin,  ii.  389. 
Ecbicerin,  ii.  389. 
Ecbinops  ecbinatus,  ii.  320. 
Ecbiretin,  ii.  389. 
Ecbitamine,  ii.  390. 
Ecbitein,  ii.  389. 
Ecliitenine,  ii.  390. 
Ecbitin,  ii.  389. 
Eclipta  alba,  ii.  266. 
Ecliptine,  ii.  268. 
Ecorce  de  codagapala,  ii.  391. 

,,  lautour,  ii.  374. 
Eda,  iii. '505. 
Edah,  iii.  506. 
Edakula-pala,  ii.  386. 
Eejin  or  Eeyin,  iii.  574. 
Eentbakai,  iii.  383. 
Egle  Marmelos,  i.  277. 
Egyptian  Lotus,  i.  70. 

„        myrobalans,  i.  284. 
Ebretia  buxifolia,  ii._527. 

obtusifolia,  11.  627. 
Eihukan,  i.  130. 
Eilya,  iii.  469. 
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Ekharo,  iii.  3G. 
Ek-kanda-lasun,  iii.  492. 
Ekke-gida,  ii.  42S. 
EkJia-kali-lasan,  iii.  492. 
El-hagu,  i.  41.8. 
El-heglyg-,  i.  285. 
Elio,  iii.  4G7. 

El-katir-el-makki,  iii.  505. 
El-kongles,  i.  218. 
El-omarab,  i.  218. 
Ela,  iii.  428. 
Elfeis  guineensis,  ii.  6. 
Eleeodendron  glaucum,  i.  345. 
Elaich,  iii.  428. 
-Elaka — see  Elaich. 
Elakaya,  iii.  428. 
Ela-kalli,  iu.  253. 
Elandam,  iii.  505. 
Elaterin,  ii.  96. 
Elaterium,  ii.  96. 
Elavaluka,  ii.  105. 
Elchi,  iii.  428. 
Elecampane,  ii.  259. 
Elemi  (East  Indian),  i.  321. 
Elephant  apple,  i.  282. 

creeper,  ii.  541. 
Elephantopus  scaber,  ii.  243. 
Elettaria  Oardamomum,  iii.  428. 
Eliya,  iii.  467. 
Ellago- tannic  acid,  iii.  263. 
EUn,  iii.  26. 

Elm-leaved  Sumach,  i.  372. 
Elumich-cham-pazham,  i.  268. 
Elumich-cham-tolashi,  iii.  85. 
Elwa,  iii.  467. 
Emhelia  Eihes,  ii.  349. 

,,       robusta,  ii.  350. 
Embelic  acid,  ii.  351. 
Emblic  myrobalan,  iii.  261. 

,,     ofBcinal,  iii.  261. 
Emerus,  i.  474. 
Emilia  sonchifolia,  ii.  319. 
Emodia,  i.  517,  iii.  156. 
Endive,  ii.  311. 
Endrani,  iii.  148,  158. 
English  rhubarb,  iii.  157. 
Enhydra  fluctana,  ii.  266. 
Enicostema  littorale,  ii.  515. 
Ensal,  iii.  429. 
Entada  purseetha,  i.  539. 

,,      scandens,  i.  539. 
Entershah,  iii.  560. 
Enuga  pippalu,  iii.  534. 
Ephedra  pachyclada,  iii.  3B9. 

,,       vulgaris,  iii.  369. 
Ephedrine,  iii.  370. 
Epinard,  iii.  146. 
Epthymon,  ii.  547. 
Eragrostia  cynoauroides,  iii.  575. 


Eraka,  iii.  538. 

Eranda,  iii.  301. 

Erandi,  iii.  301. 

Erajido,  iii.  301. 

Eromostachys  labiosa,  iii.  404. 

Ericaceae,  ii.  325. 

Ericu,  ii.  432. 

Erigeron  asteroide.s,  ii.  251; 

,,     canadenKis,  ii.  249. 
Erima-pavel,  ii.  75. 
Eriodendron  anfractuosum,  i.  216. 
En-a-gandhapu  chekka,  i.  4G2. 
Erra-jam-pandu,  ii.  30. 
Eruca  sativa,  i.  130. 
Erukkam,  ii.  428. 
Erukku,  ii.  428. 
Erva  de  iigado,  ii.  319. 
Ervados,  ii.  131. 
Ervum  Lens,  i.  489. 
Erytherine,  i.  454. 
Erythrsea  Koxburghii,  ii.  517. 
Erythrina  indica,  i.  451. 
Erythroxyloa  monogynum,  i.  242. 
Efsabgol,  iii.  126. 
Esculent  Okro,  i.  2l0. 
Esesh,  i.  295. 
Eshopghol,  iii.  126. 
Esopgol,  iii.  126. 
Espinho  do  ladrao,  i.  260. 
Esprit  d'lva,  ii.  272. 
Eti-puchcha,  ii.  69. 
EuGumis  Dudaim,  ii.  583. 
Eugenia  Jambolaaa,  ii.  25. 
Eugenol,  ii.  22,  iii.  190.  . 
Eulophia  campestris,  iii.  385,  338. 
,,       nuda,  iii.  388. 
,,      virens,  iii.  389. 
Euonymin,  i.  347. 
Euonymus  crenulatus,  i.  347. 
,,        pendulus,  i,  ?47. 
,,        tingens,  i.  347. 
Eupatorium  Ayapana ,  U.  245. 
,,         cannabinum,  ii.  247. 
,,         perfoliatirm,  ii.  245,  24 
Euphorbe  antivenerien,  iii.  252. 
Euphorbia  acaulis,  iii.  261. 

„         antiquorum,  iii.  253,  2' 

clarkeana,  iii.  250. 
,,         granulata,  iii.  250. 

helioscopia,  iii.  261. 
hypericifolia,  iii.  261. 
microphyUa,  iii.  250. 
,,        neriifoha,  iii.  263,  261. 
Nivulia,  iii.  266. 
pilulifera,  iii.  247,  261- 
resinifera,  iii.  257- 
,,         Eoyleana,  iii.  261. 
,,         thymifoiia,  iii.  -'43. 
,,        Tirucalli,  iii.  252. 
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lorbia  trigoua,  iii.  256. 
lorLiacefe,  iii.  217. 
lorbic  acid)  iii.  259. 
orbium,  iii.  257. 
torbuu,  iii.  259. 
ale  ferox,  i.  72. 
lia  fraxinifolia,  i.  259. 
vulus  alsinoides,  ii.  643. 
\im  bicolor,  ii.  517. 

tetragomim,  ii.  517. 
oai-ia  Agallocha,  iii.  314. 
.,       cochin-cliiuensis,  iii.  314. 
'  Oleander,  ii.  406. 
actum  pampinorum  vitis,  i.  358. 
laip-palai,  ii.  386. 


I  marina,  i.  540. 

villi,  i.  358. 
iiireh,  i.  256. 

aia  arabica,  i.  245. 
Bruguieri,  i.  246. 

,  i.  475. 
.liyun,  ii.  42. 

'  Angostura  bark,  ii.  458. 
Caluinba,  i.  63. 
iun,  ii.  294. 
:dyiin,  i.  418. 
ijinishk,  iii.  90. 
-ijnan,  iii.  L17. 
-iyun-i-piyazi,  iii.  118i 
i^Tin,  iii.  257. 
,"i.  21. 

vim,  iii.  257. 
l-buti,  i.  57,  iii.  34. 
-uiriun,  iii.  58. 
tia,  i.  130. 
'  ra,  ii.  341 . 
ishish,  ii.  370. 
I'oda — see  Phatarphoda. 

rliubarbe,  i.  34. 
i  de  cobra,  iii.  22. 
■  uia,  i.  30. 
kus,  i.  595. 

ifugo  (Cinchona),  ii.  192. 
lie  Peony,  i.  30. 
el,  ii.  124. 

flower,  i.  28. 

root,  ii.  124. 
ail,  ii.  124. 

puante,  ii.  128. 
yrec,  i.  401. 
i  jCreck,  i.  401. 
Ilia  elephantum,  i.  281. 

glim,  i.  283,  547. 
la  alliacea,  ii.  141. 

foetida,  ii.  147. 

galbauiflua,  ii.  152. 

Narthex,  ii.  148. 
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Ferula  ovina,  ii.  139. 

,,     rubrioaulia,  ii.  152. 
Szovitsiima,  ii.  160. 
^ ,,     Tingitana,  ii.  156  . 
Feve  dea  champs,  i.  485. 
ieves  de  Malac,  i.  389. 

,,    de  St.  Ignace,  ii.  500. 
Ficoidete,  ii.  i02. 
Ficus  asperrima,  iii.  346. 
,,    bengalensis,  iii.  338. 
,,    Carica,  iii.  342. 
,,    dajmouum,  iii.  346. 
,,    gibbosa,  iii.  347. 
,,    glomerata,  iii.  338. 
,,    heterophylla,  i.  24. 
,,    hispida,  iii.  346. 
,,    religiosa,  iii.  337. 
,,    retusa,  iii.  346. 
,,    Roxbm-ghii,  iii.  343. 
,,    rumiualis,  iii.  342. 
Rumphii,  iii.  345. 
Sycomorus,  iii.  340. 
Tjakela,  iii.  338. 
iii.  342. 
Fil  or  Fill,  iii.  282. 
Film,  iii.  108. 
Filfil-ahmar,  ii.  663. 
Filfil-miiiyeh,  iii.  177. 
Filfil-i-surkh,  ii.  563. 
Filfihnun,  iii.  104. 
Filices,  iii.  021. 
Finduk-i-Hindi,  i.  368. 
Fitiirasaliyim,  ii.  122,  138. 
FlacoTirtia  cataphracta,  i.  152. 
,,        Ramon tchi,  i.  152. 
,,        sepiaria,  i.  153. 
Flemingia  Grahamiana,  i.  420,  iii.  297. 
rhodocarpa,  i.  421. 
,,        tubcrosa,  i.  423. 
Fleshy  wild  Vine,  i.  365. 
Fleur  de  paon,  i.  505. 
Flos  CEerulens,  i.  459. 

convolutus,  ii.  421. 
Flueggia  Leucopyrus,  iii.  270. 

,,       microcarpa,  iii.  271. 
Fconiculum  vnlgare,  ii.  124. 
Foenum  camelorum,  iii.  664. 
Follias  da  raspa  Macho,  iii.  60,  346, 

,,         Triuidade,  i.  452. 
Folium  aoidum  majus,  i.  164. 

hirci,  iii.  67. 
Foul  sapattes,  i.  204. 
Frangipanier,  ii.  421. 
Frankincense,  i.  295. 
Fructus  carpesiorum,  iii.  ISO. 
Fruita  bandoliora,  ii.  95. 

,,      d'Entrudo,  ii.  519. 
Frutex  globuluruni,  i.  497- 
Fudanaj,  iii.  103. 


ij 


26 


INDEX. 


Fdanaj-el-tays,  iii.  104. 
Tufal,  iii.  424. 
Fuga  dffimonuin,  i.  162. 
Fiijl,  i.  129. 

Fukkah-ol-idkliir,  tLi.  563. 
Fula  de  St.  Antonio,  ii.  413. 

„    quadrohoras,  iii.  132. 

,,    pipa,  iii,  493. 
Fuliyun,  iii.  94. 
Fiilla  pipa,  iii.  493. 
Fiimaria  officinalis,  i.  114. 

,,        parviflora,  i.  115. 
Fumariacese,  i.  114. 
Fumaric  acid,  i.  116. 
Fumarine,  i.  116. 
FumeteiTe  officinale,  i.  114. 
Fumitory,  i.  114. 
Fumus  terrte,  i.  115. 
Fungi,  iii.  628. 
Furfm-,  i.  155. 
Fustuk,  i.  380- 
Fuzukas,  ii.  370. 


Gaan-feen,  i.  72. 
Gab,  ii.  366. 
Gabina,  i.  479. 
Gach-chakaya,  i.  496. 
Gach-karan,  iii.  55. 
Gach-mirch,  ii.  663. 
Gada-dbara,  ii.  283. 
Gadagvel,  iii.  14. 
Gadambi-kanda,  iii.  466. 
Gadide-gada-para-aku,  iii.  163. 
aado,  i.  54. 

Gaer-bonar-pata    (Tern,  for  Ciinma 

asiaticum),  iii.  464. 
Gafiz,  i.23. 
Gabula,  i.  667. 
Gabun,  iii.  607. 
Gai-asvat,  iii.  345. 
Gajaga-kayi,  i.  497. 
Gajapipal,  iii.  543. 
Gajar,  ii.  134. 
Gaj'ar-gbota,  i.  497. 
Gajar-sag,  i.  620. 
Gajga,  i.  497. 
Gajjara-gadda,  ii.  134. 
Gajjara-kolangu,  ii.  134. 
Gajkami,  ui.  55. 
Gajpippal,  iii.  543. 
Gajri,  i.  497. 
Galafctane,  i.  484. 
Galactiae,  i.  484. 
Gala-gara-cbettu,  ii.  266. 
Galamark,  iii.  274. 
Galangal,  iii.  437. 

,,       great,  iii.  440. 
Galangin,  iii.  439. 


Galaugol,  iii.  440. 
Galbanum,  ii,  154. 
Galega  purpurea,  i,  416. 
Galhar-ka-patta,  iii,  641. 
Gali,  i.  406. 
Gallic  acid,  iii.  361. 
Gallinaria,  i.  516. 
Galot,  ii.  456. 
Galls,  iii.  360. 
Gam,  iii.  604. 
Gamari,  iii.  70. 
Gambbari,  iii.  70. 
Gambler,  ii.  172. 
Gambii-  cubique,  ii.  172. 
Gambir-laut,  iii.  77. 
Gamboge,  i,  168. 

,,       tbistle,  i.  109. 
Ganajali,  iii.  130. 
Ganajali-kullu,  iii.  163. 
Ganasura,  iii.  287. 
Ganda-nimb,  i.  262. 
Ganda-puro,  ii.  325. 
Gandah-biroza,  i.  302,  ii.  153,  iii.  S' 
Gandati  {Si/n.  for  Gandbani),  iii.  l; 
Gaudba-bena,  iii.  557,  5614. 
Gandba-bbadaHya,  ii.  229. 
Gandba-bhaduli,  ii.  228. 
Gandba-cbe-kbor,  iii.  232. 
Gandba-gatra,  i.  44. 
Gandlia-kbeda,  iii.  557. 
Gandba-mula,  ii.  260. 
Gandha-nakuli    [Syn,    for  Easi 
iii.  392. 

Gandba-umbar  {Syn.  for  Ficus  L 

pida),  iii.  346. 
Gandbada-ebekke,  iii.  232. 
Gandbali,  ii.  228. 
Gandbana,  ii.  223. 
Gandbani,  iii.  163. 
Gandban-gavat,  iii.  163. 
Gandbapn-cbekka,  iii.  232. 
Gandbbel,  iii.  567. 
Gandi-buti,  ii.  104. 
Gandoo,  i.  540. 
Gandu-barangi,  iii.  68. 
Gandiim-i-diwabeb,  iii.  583. 
Gaudum-i-Maka,  iii.  580. 
Gangarenu-cbettu,  i.  213. 
Gangwa,  iii.  314. 
Ganiari,  iii.  66. 
Ganike,  ii.  649. 
Gauja,  iii.  319. 
Ganja-aku,  iii.  319. 
Ganj'a-bij,  iii.  319. 
Gauja-Uai,  iii.  319. 
Ganja-pal,  iii.  319.  /  , 

Ganja-pbal  {Syn.  for  Cannabis  satiTB, 

iii.  318. 
Ganja-rasam,  iii.  319. 
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ja-rasham    {St/n.    for  Cannabis 

liva),  iii.  318. 

ja-virai,  iii.  319. 

]a-%'itt\ilu,  iii.  319. 

je-ke-bij,  lii.  319. 

J  era  {Si/>i.  for  Ganja),  iii.  318. 
lua,  iii.  592. 
lueru,  ii.  398. 
itu-bharangi,  iii.  68. 

-raashang,  iii.  60. 

-zaban,  ii.  520,  523. 

ira,  iii.  314. 

I,  ii.  82. 

i-dudi,  ii.  67. 

;gn,  ii.  266. 

ij-phal,  ii.  90. 

ambi,  i.  539. 
ance,  ii.  231. 
■nicin,  ii.  233. 

ini,  i.  459. 

•l)ha-gbatini,  iii.  480^ 
■bha-phul,  i.  117. 

inia  indica,  i.  163. 

.,      mangostana,  i.  167. 
Morella,  i.  168._ 

,,      zantbocbymus,  i.  166. 

lien  Poppy,  i.  73. 

Rue,  i.  249. 
•denia  florida,  ii.  208. 

,,       gummifera,  ii.  207. 

,,       lucida,  ii.  208. 

lenic  acid,  ii.  210. 

lenin,  ii.  208. 

Ibabbanda,  i.  214. 

bil,  i.  539. 

-Cari-dban,  iii.  573. 

-ru-naru — see  Gbargu-naru. 
ri,  i.  284. 

■jan  balsam,  i.  191. 

jan-ka-tel,  i.  191. 

jara,  ii.  134. 
flic,  iii.  488. 
ru,  iii.  217. 
ruga-cbettu,  i.  319. 
ruga  pinnata,  i.  318. 
■^bagasba,  i.  73. 

iltberia  fragrantissima,  ii.  325. 
iltberilene,  ii.  328. 
iri,  iii.  408. 
uri-tvac,  i.  285. 
lui-buya,  iii.  192. 

aka,  iii.  531. 

ala,  i.  567. 

indbuka,  iii.  593. 

iildu,  ii.  19. 
V  ala,  ii.  456. 

angabin,  i.  160. 
'anjabin,  160. 
'bar,  i.  160. 


Gazmazu,  i.  160. 
Gebokanak,  i.  588. 
Gecb-cbakkay,  i.  496. 
Gedwar,  i.  21,  iii.  401, 
Gee — see  Gi. 
Geissospermine,  ii.  412. 
Geissospermmn  Iseve,  ii.  412. 
Gela  or  Gelapbal,  ii.  204. 
Gelidium  cartilagincum,  iii,  635. 

,,       corneum,  iii,  635, 
Gelose,  iii.  635,  637. 
Gelotopbyllis,  iii.  322. 
Genepi  blanc,  ii.  272. 
Gengeli,  iii.  29. 
Gentian,  ii.  508. 
Gentiana  Cbirayita,  ii.  512. 

,,      Dabuiica,  ii.  508. 

,,      Kurooa,  ii.  510. 
Olivieri,  ii.  508. 

,,      verticillata,  ii.  515. 
Gentianacete,  ii.  508. 
Gentikasa,  iii.  247. 
Geraniacea3,  i.  246. 
Geranic  acid,  iii.  566. 
Geranium  collinum,  iii.  400. 

,,      nepalense,  i.  248. 

,,      oceUatum,  i.  248. 

,,       Eobertianum,  i.  249. 

,,       Wallicbianum,  i.  248. 

,,      oil,  iii.  560. 
Gera-poppu,  i.  385. 
Gercbak,  iii.  302. 
Geria,  iii.  314. 
Gei-mander,  iii.  125. 
Geru,  i.  389. 
Getela,  380. 
Geva,  iii.  314. 
Gbabilo,  iii.  627. 
Gbafat,  ii.  508. 

Gbafitb  or  Gbafis,  i.  582,  ii.  508. 
Gbagar-bel,  ii.  81. 
Gbagri,  i.  400. 
Gbaimax-i,  i,  590. 
Gbaipat,  i.  590. 
GhaHjeroo,  ii.  103. 
Gbambari,  iii.  70, 
Gbanas,  Kursiya  Gbanas,  iii.  544. 
Gbansing,  iii.  23. 
Gbantali,  ii.  92,  94. 
Gbantarava,  i.  400. 
Gbanti-cbi-bhaji,  ii.  230. 
Gbarabuvvu,  ii.  449. 
Gbarbbuli  {Si/n.  for  Datura  fruit  said 
to  bo  imported  from  Persia),  ii.  585. 
Gbargu-naru,  ii.  92. 
Gharikun,  iii.  631. 
Gbarol,  i.  54. 
Gharpbul,  ii.  449. 
Gbarsa,  ii.  259. 
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Ghneool,  iii.  1-12. 
Ghati-gum,  i.  554. 
Ghati-iniroiii,  i.  554. 
Ghati-pitpapra,  iii.  49. 
Ghavum,  iii.  607. 
Ghcbii-nelli,  iii.  66. 
Grheleglierinta,  i.  400. 
G-herutt-i-kamma,  ii.  243, 
Ghetuli,  iii.  130. 
Ghezo,  i.  161. 
Ghikunvar,  iii.  467- 
Ghirta  kunva,  iii.  467. 
Ghisi,  iii.  417. 
Ghogar,  i.  319. 
GhoU,  ii.  86. 
Ghorvel,  i.  365. 
Ghosha-lata,  ii.  80. 
Gliasvel,  iii.  46. 
Glirita-kumari,  iii.  467. 
Ghimgachi,  i.  430. 
Ghureh,  i.  3,'iS. 
Ghiisul,  iii.  564. 
Gidar-drakii,  i.  365. 
Gigantic  STva.llow-^rt,  ii.  428. 
Gigeri,  iii.  29. 
Gila,  i.  539. 
GUa-gach,  i.  539. 
Giloe,  i.  64. 
Giloe-ka-sat,  i.  55. 
Gingelly  oil,  ui.  29. 
Giuger,  iii.  420. 

grass,  iii.  557. 
Gingcrol,  iii.  424. 
Ginseng,  ii.  162. 
Girikarinika,  i.  418. 
Gii-oflee,  ii.  20. 
Giroflier  aromatique,  ii.  20. 
Gironniera  reticulata,  iii.  316. 
Gisekia  pharnaceoides,  ii.  105. 

,,     tannin,  ii.  106. 
Gith,  i.  28. 

Gloiopeltis  tenax,  iii.  6D5. 
Gloriosa  superba,  iii.  480, 
Glossocardia  Bosvallea,  ii.  271. 

lineal  if  oli a,  ii.  271. 
Glycyrrotin,  i.  493. 
GlyeyiThiza  glabra,  i.  491. 
Glycyrrhizic  acid,  i.  494. 
Glycyrrhizin,  i.  493. 
Gmelina  arborea,  iii.  70. 

,,       asiatica,  iii.  72. 
Gnetacefe,  iii.  369. 
Gnoscopine,  i.  88. 
Goa  pepper,  ii.  563. 

,,    powder,  i.  501. 
Goagaii-lakri,  ii.  502,  504. 
Goala-lata,  i.  365. 
Goat's-foot  convolviilus,  ii.  536. 
Gobar-champa,  ii.  421. 


Gobhi,  ii.  244. 
God'H-broad,  iii.  629. 
Godhapadi,  i.  365. 
Godhi,  iii.  607. 
Godumai,  iii.  607. 
Gogo,  i.  540. 
Gogu,  i.  500. 
Gpiuthi,  ii.  89. 
Gojia-lata,  ii.  244. 
Gojibha,  ii.  244. 
GojOiva,  ii.  243. 
Gokal-dliup,  i.  322. 
Gokarn,  i.  459. 
Gokama,  i.  459. 
Gokhru  (bara),  iii.  34. 

,,       (bethtba),  i.  243. 

,,      (chhota),  i.  243. 

,,      (kalan),  ii.  262. 

,,      (laban),  i.  243. 

,,      (mitba),  i.  243. 
Gokbiiri,  i.  243. 
Gokhsura,  i.  243. 
Golden  Cbampa,  i.  42. 
,,       collyrium,  iii.  499. 
,,       rod,  ii.  247. 
,,       sUk-cotton  tree,  i.  151. 
Gollan-kovaik-kizbangu,  ii.  90. 
Gol-maricb,  iii.  166. 
Goma,  iii.  123. 
Gometta,  ii.  89. 
Gomme  arabique,  i.  541. 
Gondala,  iii.  550. 
Gondani,  ii.  518. 
Gondi,  ii.  230. 
Gonju,  ii.  19. 
Gonkura,  i.  213. 
Gonsiu'ong,  iii.  287. 
Goo  — .wc  Gu. 
Gopi-cliandan,  i.  108. 
Gora-bacb,  iii.  539. 
Gora-limbu,  i.  273. 
Gora-nimb,  i.  262,  330. 
Gora-tel  (6'y«.  for  sweet  oil  of  bazars) 
i.  495. 

Gora-vach  or  Bach,  iii.  539. 

Goracbakra,  iii.  493. 

Goratrikattige,  ii.  215. 

Goraji,  iii.  139. 

Gorati,  iii.  43. 

Goranta,  ii.  41. 

Gorante,  ii.  41. 

Goratige,  iii.  43. 

Gordonia  obtusa,  i.  190. 

Gorgiyah   {Persian   Si/n   for  Audio 

pogon  langier),  iii.  562. 
Gori-imdi,  i.  172. 
Gorakh-ainli,  218. 
Gorakb-chintz,  i.  218. 
Gorakh-muuili,  ii.  257. 
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pnd-vel,  i.  365. 
unia,  iii.  388. 
hakii,  ii.  81. 
■litam,  ii.  290. 
litamu,  ii.  296. 
sypium  herbaceum,  i.  224. 
„        Stocksii,  i.  224. 
aganlia,  i.  168. 
•,  iii.  287. 
;ii-inirclii,  ii.  563. 
'rdhan,  iii.  247- 
ila,  i.  363,  iii.  159. 
indphal,  i.  136. 
vavier,  ii.  30. 

I  -ilaria  lichenoides,  iii.  638. 
liu  d'ambrette,  i.  209. 

de  perroqnet,  ii.  308. 
-nes  de  Tilly,  iii.  283. 

iiineaj,  iii.  557. 

latum  littoreum,  i.  343. 

ngea  madraspatana,  ii.  248. 

uthi,  iii.  577. 

■ithi-parni,  ii.  285. 

pee,  i.  357. 

I  iola  Monniera,  iii.  8. 
tiolo  de  rinde,  iii.  8. 
it  Galangal,  ui.  440. 
uadiei-  commun,  ii.  44. 
u-ia  asiatica,  i.  238. 

scabropbylla,  i.  203,  238. 
,     tiliaefolia,  i.  237. 
Ihra-pattra,  iii.  163. 
lakanya,  iii.  467. 
-Ima-sundarika,  ii.  103. 
lea  multiflore,  ii.  40. 
it  Rijf-blad,  iii.  60, 
Saivr-blad,  i.  164. 
und-nut,  i,  494. 
i-babbul    {Syn.    for  Gum 
.  I'arnesiana),  i.  550. 
tteria  longifolia,  i.  46. 
va,  ii.  30. 

cha-bodhra,  iii.  550. 
bchha-pushpi,  ii.  40. 
iashtaka,  iii.  312. 
■  a-trach,  iii.  204. 
a-trina,  iii.  593. 
hapuma,  iii.  131. 
iuclii,  i.  55. 

lit  petit  colique,  iii.  48. 
:al,  i.  302. 
^-•ir,  i.  302 
-!,'ala,  i.  195. 
gilamu,  i.  195. 
;^ulu,  i.  302. 
,  iii.  227. 
ilanleu,  iii.  227. 
"lanneuf,  iii.  227. 
uve,  i.  201. 


Guizotia  abyssynica,  ii.  269. 
Gujar,  i.  476. 
Gulab,  i.  576. 
Giilabi-liuvoTi,  i.  674. 
Gulab-ka-phul,  i.  574. 
Gtilal,  i.  500. 
Gulal-nu-phul,  i.  574. 
Gulancha,  i.  54. 
Gulangabin,  i.  575. 
Gulapba-cha-pbul,  i.  674. 
Gulappu,  i.  674. 
Gula-puvou,  i.  574. 
Gular,  iii.  338. 
Gialbas,  iii.  132. 
Gulcheri,  iii.  493. 
Gul-Daudi,  ii.  276. 
Gul-dora,  iii.  123. 
Gulganji,  i.  430. 
Gulhamaz,  iii.  158. 
GuI-i-Abbas,  iii.  132. 
Giil-i-bauafshab,  i.  141, 
Gul-i-gaozaban,  ii.  620. 
Gul-i-ghaiis,  ii.  508. 
Gul-i-Kabadi,  iii.  536. 
Gul-i-pisteh,  i.  380. 
Gul-i-turah,  i.  506. 
Gul-i-ui'ba,  iii.  94. 
Guli  or  Gali,  i.  406. 
Gul-Jafari,  ii.  321. 
Gul-jalil,  i.  23. 
Gul-ka-attar,  i.  576. 
Gul-kalli,  i.  582,  ii.  508. 
Gul-kamah,  ii.  377. 
Gulkand,  i.  575. 
Gul-khairu,  i.  201. 
Gulkiri,  iii.  636. 
GuUa,  ii.  656. 
Gulnar,  ii.  44. 
Guloe,  i.  64. 
Giilsakari,  i.  206. 
Gulsbabbo,  iii.  493. 
Gul-tim,  i.  339. 
Gulu,  i.  228. 
Gul-wail,  i.  64. 
Gtim  Arabic,  i.  541. 

,,  (substitutes     for),  i. 

544. 

Bassora,  i.  565. 

,,    Benjamin,  ii.  369. 

,,    Indian,  i.  544. 
Gumiadi,  iii.  70. 
Gumar-tek,  iii.  70. 
Gumhar,  iii.  70. 
Gumodi,  i.  424. 
Gundu-gungura,  ii.  50. 
Gundumani,  i.  4^0. 
Gundumeda,  i.  343. 
Guniyun,  ii.  119. 
Gunj,  i.  430. 
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Gunja-gavat  (a  graas  like  Suna),  iii. 

577. 
Gunjha,  i.  430. 
Gunta-galijeni,  ii.  266. 
Gunta-kalagara,  ii.  266. 
Giu-,  iii.  597. 
Gurach,  i.  54. 
Guragi,  iii.  437. 
Gm-ige,  iii.  268. 
Gurugu,  iii.  139. 
Guraku,  ii.  636. 
Gurbiani,  i.  33. 
Guren,  ii.  37. 
Gurgal,  i.  117. 
Gurgiyah,  iii.  563. 
Guri-ginja,  i.  430. 
Gurjo,  i.  54. 
Gurjunio  acid,  i.  194. 
Gurkamai,  ii.  549. 
Gunnala,  i.  511. 
Guruti-cliettu,  ii.  442. 
Guti,  iii.  503. 
Gutta  Gambier,  ii.  173. 
Guttier  des  peintres,  i.  168- 
Guttiferte,  i.  163. 
Guvaka,  iii.  422. 
Guzhad,  i.  476. 
Gwal-kakri,  ii.  73. 
Gwan,  i.  377. 
Gwid,  iii.  227. 
Gymnema  sylvestre,  ii.  450. 
Gynmemic  acid,  ii.  454. 
Gynandropsis  pentaphylla,  i.  IM. 
Gynocardia  odorata,  i.  142. 
Gynocardic  acid,  i.  145. 
Gypsopbila  Vaccaria,  i.  155. 
,,        Strutliium,  i.  166. 


Habak,  iii.  103. 
flabak-hadi,  i.  310. 
Habak -i-Kirmani,  iii.  83. 
Hab-el-aas,  ii.  32. 
Hab-el-arar,  iii.  371. 
Hab-el-arus,  iii.  180. 
Hab-el-asfar,  ii.  308. 
Hab-el-balasan,  i.  316. 
Hab-el-fakad,  i.  475,  iii.  76. 
Hab-el-gbar,  iii.  214. 
Hab-el-habashi,  iii.  437. 
Hab-el-kakanaj,  ii.  670. 
Hab-el-kalb,  i.  390. 
Hab-el-khatai,  ii.  504,  iii.  282. 
Hab-el-kulai,  i.  448. 
Hab-el-lahv,  ii.  660. 
Hab-un-nil,  ii.  530. 
Hab-el-mishk,  i.  209. 
Hab-el-muluk,  iii.  255. 


Hab-el-sanaubar-el-kibar,  iii.  379 

Hab-ur-rashad,  i.  120. 

Hab-u8-salatin,  ii.  504,  iii.  282. 

Hab-u8-sauda,  or  souda,  i.  28. 

Hab-UH-Baudan  or  Hudau,  i.  524. 

Hab-el-zalim,  i.  213. 

Habenaria  sp.,  iii.  385. 

Habhab  or  HabLabu,  i.  219. 

Hadak,  ii.  558. 

Hadavarna,  i,  133. 

Hadha-iiaeptaaam,  ii.  168. 

Hsemarago,  ii.  49. 

Haer,  i.  67. 

Haft-barg,  iii.  225. 

Hafuz,  ii.  110. 

Hagala,  ii.  78. 

Hagenia  abyssynica,  i.  670. 

Haie  iieurie,  i.  605. 

Haj,  i.  418. 

Hajar-el-ukab,  i.  498. 

Hakano  Abura,  iii.  104. 

Hakkarike,  ii.  244. 

Halad,  iii.  407. 

Haladarava,  i.  338. 

Haladio-vachnag,  L  31. 

Halabala,  ui.  400. 

Haldar,  iii.  407. 

Haldi,  iii.  407. 

Haldu,  ii.  171. 

Halicacabus,  ii.  560. 

Haligilu,  ui.  313. 

Halileh-i-asfar,  ii.  2. 

Halileh-i-Chini,  ii.  2. 

Halileh-i- Hindi,  ii.  2. 

Halileh-i-Jawi,  ii.  2. 

Haineh-i-Kabuli,  ii.  2. 

Halileh-i-Zangi,  ii.  2. 

HaKleh-i-Zirah,  ii,  2. 

Halim,  i.  120. 

Haliyun,  iii.  486. 

Halkasa,  iii.  123. 

Habnadiu,  ii.  362. 

Hal-mekki,  ii.  60. 

Hal  viva,  iii.  47. 

Hamama,  ii.  340. 

Hamamelideae,  i.  593. 

Hamaz,  iii.  157. 

Hana,  ii.  1. 

Hande,  iii.  549. 

Hansraj,  iii.  624. 

Hanzal,  ii.  60. 

,,     abmar,  ii.  71. 
Haplantbus  tentacvdatns,  iii.  47. 

,,        verticiUatiis,  iii.  47. 
Har,  ii.  1,  376. 
Hara,  ii.  1. 
Harada,  ii.  263. 
Harade,  ii.  i. 
Haradliachcbaka,  i.  590. 
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■ala,  iii.  577. 

■  an — see  Hiran. 
bara,  i.  486. 
■Aw,  ii.  171. 

■  a-uu-uil,  ii.  137. 
iwickia  pinnata,  i.  609» 

l  idi-adve,  ui.  4:08. 
rLkasa,  iii.  42. 

imantha,  iii.  67. 

iu-harra,  i. 

iu-khana,  i.  341. 

■  itaki,  ii.  1. 

I  ita-manjari,  iii.  291. 
:  iyali,  iii.  577. 

j-es-sbayatin,  ii.  133. 
rjora,  i.  362. 

jori,  i.  53. 
:  juya,  ii.  524. 
i  kai  or  Harki,  ii.  414. 
-kitah,  iii.  41. 

kiiijal,  i.  46. 
rkuch,  ii.  266. 
i  kuchkanta,  iii.  42. 
■lalu,  i.  584. 
rinal,  i.  365. 
rmaline,  i.  264. 
rmine,  i.  254  . 
ro,  iii.  314. 
rreri,  i.  561. 
i  sankar,  i.  362. 
isitig,  ii.  376. 
rsinghar,  ii.  376. 
rwana,  i.  451. 
~ak,  i.  244,  ii.  262. 
-^ani,  iii.  268. 
-ha,  iii.  109. 
-liish,  iii.  322,  332. 
4iisliat-el-kalb,  iii.  118. 
>hishat-el-tLhal,  iii.  626. 
-hshashin,  iii.  321. 
-iliiban-el-Jawi,  ii.  370. 

isunthi,  iii.  420. 

ti-simda,  ii.  525. 
-tula  regia,  iii.  479. 
rhi-khatiyan,  i.  218. 

bi-paila,  i.  233. 
thi-.wlmra,  ii.  525. 
'hi-sundhana,  ii,  625. 
•'-i-sura,  ii.  525. 
'sea,  iii.  104. 
fti-gida,  i.  225. 
va-mara — xee  Asva-maraka. 
va-puchchha,  i.491. 
var-baudak,  iii.  149. 
'/^ar-danah,  iii.  250. 
'■izaz-el-sakhar,  iii.  628. 
"art-pea,  i.  366. 
-dde,  ii.  171. 
dgo  mustard,  i.  121. 


ltodu,ii.  171. 

Hedychimn  spicatmn,  iii.  415,  417. 

Hee — Bee  Hi. 

Heggurutike,  iii.^493. 

Heil,  iii.  437. 

Hejakiyus,  ii.  430. 

Hejurchei,  iii.  125. 

He-kien,  ii.  264. 

Hela  (Bombay  Syn^  for  T.  belerica), 

ii.  5. 
Helenin,  ii.  261. 
Helicin,  iii.  367. 
Helicteres  Isora,  i.  231. 
Heliotropium  brevifolium,  ii.  526, 
Eiobwaldi,  ii.  526* 
europeum,  ii.  526. 
indicum,  ii.  525. 
,,  opbioglossmn,  ii.  524. 

undulatum,  ii.  526. 
Helxine,  ii.  542. 
Hemapushpi,  iii.  462. 
Hemidesmus  indiouB,  ii.  446. 
Hemlock,  ii.  110. 
Hem-mara  i.  292. 
Hemmusbti,  ii.  458. 
Hemp,  iii.  318. 
Hemp  Agrimony,  ii.  247. 
Hemp-leaved  Hibiscus,  i.  213. 
Hempricbia  erytbraja,  i.  313. 
Herasagar,  i.  590. 
Henbane,  ii.  626. 
Henna,  ii.  41. 
Henne,  ii.  41. 
Henno-tannic  acid,  ii.  43. 
Herb  Grace,  i.  251. 

,,    Robert,  i,  249.  _ 
Herba  admirationis,  iii.  124. 
,,     doce,  ii.  132. 

mseroris  ^Iba,  iii.  266. 
,,       rubra,  iii.  266. 
,,     Scbeenantbi,  iii.  657. 
,,     Solaris,  ii.  526. 
,,     spiralis  birsuta,  iii.  427. 
,,     sympboniaca,  ii.  626. 
Herbe  ii  bouc,  ii.  244. 
a  cousin,  i.  238. 
a  tievre,  ii.  247. 
a  Madame  Boivin,  ii.  427. 
„     a  nial  de  tete,  i.  590. 
,,     a  mauvaises  gens,  i.  340. 
,,     a  mechants,  i.  340. 
,,     aux  chantres,  i.  121. 
,,     aux  sorciers,  ii.  684. 
quorit-vite,  ii.  264. 
Jean-Robert,  iii.  267. 
,,     puantc,  i.  131. 
,,     sacreo,  iii.  68. 
Tombce,  iii.  124. 
Herminic  acid,  i.  255. 
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Hermodactylus,  iii.  496. 
Herpestis  Slormiera,  iii.  8. 
Hesperetio  acid,  i.  273. 
Hosperotiii,  i.  273. 
Hesperidin,  i.  273. 
Heterophi-agma  Eoxburgliii,  iii.  24. 
Heuber,  i.  50. 

Hibiscus  Abelmoschus,  i.  209. 
cancellatus,  i.  210. 

,,       esculeutus,  i.  210. 
populneus,  i.  214. 

,,       Rosa-sinensis,  i.  204. 
Subdariffa,  i.  212. 

,,       tiliaceus,  i.  228. 
Hijja,  ii.  17. 
Hijjal,  ii.  17. 
Hijjala,  ii.  17. 
Hijli-badam,  i.  385. 
Hil  {ilahomotan  Syn.  for  Oardamom), 

iii.  428. 
Hil-bawa,  iii.  428,  436. 
Hilamochi,  ii.  666. 
Hilainochika,  ii.  666. 
Hill  Champa,  i.  43. 
Hiltit,  ii.  143. 
Hima-druina,  i.  331. 
Himaja,  ii.  2. 
Hiiaalayan  Birch,  iii,  359* 
Hin-bin-tal,  iii.  462. 
Hinduba,  ii.  311. 
Hing,  ii.  141,  147. 
Hingan,  i.  284. 
Hingana,  i.  284. 
Hingcha,  ii.  266. 
Hingol,  i.  284. 
Hingon,  i.  284. 
Hingoria,  i.  284. 
Hingra,  ii.  143,  L47. 
Hiagu,  ii.  142. 
Hingu-nadika,  ii.  207. 
Hiagu-patri,  i.  285. 
Hingvashtaka,  i.  270. 
Hinna,  ii.  42. 

Hinna-i-koreish    {Arabic    Syn.  for 

Charela),  iii.  627. 
Hippion  {Syn.ioT  Enicostemalifctorale), 

ii.  615. 
Hii-a-dakhan,  iii.  504. 
Hira-duklii,  iii.  504. 
Hirada,  ii.  1. 
Hiran-dodi,  ii.  444. 
Hiran-khuri,  i.  237,  ii.  319. 
Hiranpad,  ii.  542. 
Hiranpadi,  ii.  642. 
Hiranpag,  ii.  542. 
Hiranvol,  ii.  228. 
Hiranya-tuttha,  iii.  499. 
Hirc-balli,  ii.  81. 
Hiriuiaddina,  ii.  566. 


Hirva*chaha,  iii.  564. 
Ilitcheuia  cauliua,  iii.  406* 
Hittagani,  iii.  509. 
Hoa-phung,  i.  506. 
Hog  gum,  i.  565. 

,,    pluTii,  i,  395. 

,,    weed,  iii.  130. 
Hogosappu,  ii.  632. 
Ho-kilam,  iii.  220. 
Holada,  i.  213. 

Holarrhena  antidyeenterica,  ii.  391. 
I-Ioliugi,  iii.  400. 
Holly-leaved  Acanthus,  iii.  42. 
Holoptelea  integrifolia,  iji.  318. 
Holosteiimia  Rheedii,  ii.  457. 
Holy  Basil,  iii.  86. 

,,    GarHc-pear,  i.  133. 
Hoineriana,  iii.  149. 
Homoquinine,  ii.  188. 
Horaopterocarpine,  i.  463. 
Hondo,  ii.  410. 
Honey-bush,  i.  265. 
Honge,  i.  468. 

,,     oil,  i.  470. 
Honn6,  i.  464. 
Hoo — see  Hu. 
Hopea — see  Symplocos. 
Hora,  ii.  1. 
Horehoiind,  iii.  117. 
Horjora,  i.  362. 
Horned  Cumiu,  i.  117. 

,,     Wood-sorrel,  i.  246. 
Horseradish-tree,  i.  396. 
Hotai,  i.  314. 

Hoya    yolubilis — sec  Dregea  zToIu- 
bills.  / 

Hraspa-pancha-mula,  i.  244.  ( 

Hridayarnavarasa,  ii.  549. 

Hrivera,  i.  224. 

Huang-hang,  iii.  153. 

Hucha-sasavi,  ^.  131. 

Hudai,  iii.  20. 

Hugonia  My.stax.  i.  243. 

Huile  amere,  i.  214. 
,,     de  badiane,  i.  40. 

Hulhul,  i.  131,  132. 

Huhva,  iii.  387. 

Hum,  Huma,  iii,  369. 

Hiunula,  iii.  414. 

Hunase.  i.  532. 

Hura,  iii.  314. 

Hurf,  i.  120. 

Hurhur,  i.  131,  132. 

Hurhuria,  i.  131,  132. 

Huriua-shook-chiua,  iii.  501. 

Hm-mal,  i.  252. 

Hurmaro,  i.  252. 

llushi-dalinibc,  ii.  44. 

Hu8u-i-Yu8uf,  iii.  641. 
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;rnin,  i.  358. 
chu-elhi,  ii.  269. 
iz-i-Hindi,  i.  65. 
Inocarpus  alpiua,  i.  147. 

authelmintica,  i.  147. 
WigMiana,  i.  148. 
Irocarotin,  ii.  136. 
liocotamine,  i.  87. 
Irocotyle  asiatica,  ii.  107. 
rropliila  spinosa,  iii.  36. 
lenodictyon  excelsum,  ii.  193. 
lenoclictyonine,  ii.  194. 
seine,  ii.  630. 
scyaniiBe,  ii.  630. 
scyainus  albus,  ii.  628. 
,,        aureus,  ii.  628. 
,,        insanus,  ii.  626. 
muticus,  ii.  626. 
niger,  ii.  626. 
,,        reticulatus,  ii.  626. 
■oum  procumbens,  i.  116. 
ricinete,  i.  162. 
ricon,  i.  162. 

licum  androssemum,  i.  162. 

,        perforatum,  i.  162. 
iioene  coriacea,  iii.  515. 
opus  parviflora,  iii.  116. 

ix  frutex,  iii.  44. 
uirikun,  i.  162. 


u-a-mula,  iii.  159. 

arpus  frutescens,  ii.  423. 
■ ,  iii.  563. 
.  i.  407. 

h,  i.  407. 
vaghi,  iii.  560. 

ii.  2. 
Umalik,  i.  404. 
.  iii.  593. 

--■andha,  i.  243,  iii.  36. 

:  a,  iii.  36. 

.  iii.  428. 

kalli,  iii.  253. 

!-ambat,  i.  378. 

i-Rumi,  i.  378. 

^•appu,  ii.  20. 

hi,  iii.  4.28. 

'11  Griffithii,  i.  40. 

religiosum,  i.  41. 

vcrum,  i.  39. 

i,  ii.  355. 

ii.  467. 
.  532. 

iii.  420. 

■^-salib.  ii.  549. 
th-thalib,  ii.  550. 
iii.  480. 

lu  (bitter),  ii.  392. 


Indarjau  (sweet),  ii.  397. 
Indliaua,  ii.  285. 
Indian  aconite,  i.  1. 

,,     arrowroot,  iii.  405. 
,,     bdellium,  i.  310. 
,,     birthwort,  iii.  158. 
,,     butter-tree,  ii.  355. 
,,     corn,  iii.  579. 
,,     costus,  ii.  297. 
,,     hemp,  iii.  318. 
,,     kino,  i.  464. 
„     lilac,  i.  322. 
,,     lycium,  i.  65. 
,,     madder,  ii.  199. 
masticb,  i.  379. 
melissa,  iii.  565. 
,,     mustard,  i.  123. 
,,     pennywort,  ii.  107. 

persimmon,  ii.  366. 
,,     sarsaparilla,  ii.  446. 

sbot,  iii.  449. 
,,     spinach,  iii.  148. 
„     squill,  iii.  476. 
,,     turnsole,  ii.  525. 
,,     wild  vine,  i.  362. 
,,     wintergreen,  ii.  325, 
Indican,  i.  410. 
Indicon,  i.  407. 
Indigo,  i.  406. 

„      blue,  i.  406. 
,,     dyers',  i.  406. 
Indigofera  anil,  i.  408. 

,,        aspalathoides,  i.  411. 
„         enneaphylla,  i.  412. 
,,        pauciflora,  i.  408,  411. 

tinctoria,  i.  406. 
„        trifoliata,  i.  412. 
Indigotier  tinctorial,  i.  406. 
Indivara,  i.  71 . 
Indravana,  iii.  319. 
Indravaruni,  ii.  60. 
Indi'ayan,  ii.  59. 
Indrayava,  ii.  392. 
Indiim  Podi,  iii.  383. 
Inflatine,  ii.  325. 
IngU,  ii.  17. 
Ingu,  ii.  141,  147. 
Ingua,  i.  284. 
Ingudi,  i.  285. 
Inguva,  ii.  141,  147. 
Inji,  iii.  420. 
Inida  Holeniura,  ii.  259. 
,,    racemosa,  ii.  260. 
,,    Royleana,  ii.  260. 
Inula- camphor,  ii.  261. 
Imdin,  ii.  261. 
Inulol,  ii.  261. 

lonidiura  sufFruticosum,  i.  139. 
Ipeca  du  pays,  ii.  439. 
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Ipeca  pays,  iii.  278. 

saiiA'agc,  ii.  439. 
Ipecacuanlia  blanc,  ii.  427. 

(country),  i.  333. 

Ipoli,  iii.  348. 
Ipomsea  aquatica,  ii.  540. 
,,      biloba,  ii.  636. 
,,      bona-nox,  ii.  540. 

campanulata,  ii.  540. 
,,     digitata,  ii.  534. 
,,      hederacea,  ii.  530. 
muricata,  ii.  532. 
pes-caprce,  ii.  536. 
,,      pes-tigridis,  ii.  540. 
,,      quamoclit,  ii.  540. 
«    •,,      reniforniis,  ii.  539. 
,,      sepiaria,  ii.  540. 

sinuata,  ii.  540. 
,,      Turpethum,  ii.  527. 

uniflora,  ii.  540. 
„      vitifolia,  ii.  539. 
Ippa-cbettu,  ii.  355. 
Ippa-gida,  ii.  355. 
Irakta  polam,  iii.  467. 
Irangun-malli,  ii.  13. 
Iridese,  iii.  451. 
Irio,  i.  122. 

Iris  fcetidissima,  iii.  510. 
ilorentiua,  iii.  452. 
,,   germanica,  iii.  451. 
Irk-es-sus,  i.  492. 
Irojappu,  i.  574. 
Irou-wood  tree,  i.  170,  ii,  34. 
Irsa,  iii.  452. 
Isa-bevu,  i.  323. 
Isabakolu,  iii.  126.  _ 
Isaka-dasarikura,  ii.  105. 
Isapagala-vittidu,  iii.  126. 
Isamdliari,  iii.  76. 
Isbagbol,  iii.  126. 
Isca  de  Jaca,  iii.  630. 
Isfanaj,  iii.  146. 
Isferaj,  iii.  486. 
Isbama-koda-nar,  iii.  493. 
Islian-chedi,  iii.  520. 
Isbappukol-virai,  iii.  126. 
Ishannu],  iii.  158. 
Ishlau,  iii.  142. 
Isbormul,  iii.  158. 
Isbta-kapatba,  iii.  562. 
Isbvara-inuri,  iii.  159. 
Isbvara-veru,  iii.  159. 
Isbvari,  iii.  168. 
Isbvari-bern,  iii.  159. 
Iskabinah,  ii-  160. 
Iskiras,  ii.  627. 
Iskulukandi-iun,  iii-  C26. 
Iskurdiyim,  iii.  125. 
Isoacetic  acid,  iii.  276. 


Isoliesperidin,  i.  275. 
Isopelletlerine,  ii.  49. 
Ispaghul,  iii.  126. 
I.spanaj,  iii.  146. 
Ispanakb,  iii.  146. 
Lspand,  i.  252. 
Isparzah,  iii.  126, 
Iswand,  i.  255,  ii.  43. 
Iswar,  iii.  60. 
Italian  senna,  i.  530. 
Itrilal,  ii.  133. 
Ivain,  ii.  274. 
Ivaol,  ii.  274. 
Ivraie,  iii.  582. 
Ixia,  iii.  461. 
Ixodes  Ricinus,  iii.  302. 
Ixora  coccinea,  ii.  212. 

,,    parviflora,  ii.  214. 
Izkhir,  iii.  558. 
Izkhir-i-jami,  iii.  572. 


Jack-tree,  iii.  355. 
Jadeb,  iii.  94. 
Jadikai,  iii.  192. 
Jadipattiri,  iii.  192. 
Jadu-i-dibkan,  iii.  455. 
Jadwar,  i.  20,  iii.  399. 
Jadwar-i-kbatai,  i.  21. 
Jafarabad  aloes,  iii.  467. 
Jafran,  iii.  453. 
Jagdala,  iii.  16. 
Jaggam,  i.  152. 
Jaggery,  iii.  597. 
Jagbana-pbala,  ii.  549. 
Jagnodumar,  iii.  338. 
Jabari-naral,  iii.  520. 
Jabari-sontaka,  ii.  417. 
Jabudanab,  i.  477. 
Jaingbani,  ii.  345. 
Jaimangal,  iii.  16. 
Jaipbal,  iii.  192. 
Jaisbto-modbu,  i.  491. 
Jajbugri,  iii.  348. 
Jaji-kaya,  iii.  192. 
Jaji-kayi,  iii.  192. 
Jakhmi,  i.  371. 
Jakusbi,  ii.  153. 
Jal,  ii.  380. 
Jalani,  ii.  82.  _ 
Jalarij'amed,  ii.  373. 
Jalasaya,  iii.  550,  662. 
Jal-brahmi,  iii.  8. 
Jal-Kunbbi,  iu.  550. 
Jal-odbbuta,  iii.  550. 
Jamaica  wild  liquorice,  i.  430. 
Jamalgota,  iii.  281. 
Jambava  [Spi.  for  Jamun),  u. 


INDBX. 


nibhira,  iii.  109. 

iibira,  i.  269. 

ubii,  ii.  25. 

iibudo,  ii.  25. 

:ubnl,  ii.  25. 

iiibulin,  ii.  2"*. 

airasi,  i.  345. 

luti-ki-bel,  i.  57. 

luun,  ii.  25. 

uar,  iii.  579. 

ugli-akhroda,  iii.  278. 

ngli-akhrot,  iii.  278. 

iigli-arandi,  iii.  274. 

ugli-cbichonda,  ii.  73. 

Qgli-erendi,  iii.  274. 

Qgli-baldi,  iii.  396. 

ngli-kanda,  iii.  476. 

agli-methi,  i.  206. 

ugli-nudrika,  i.  108. 

ngli-muli,  ii.  255. 

Qgli-pikwan,  ii.  437. 

iigli-piyaz,  iii.  476. 

agli-sTiran  (Bombay  Syn.  for  01), 

ii.  546. 

agli-usbbah,  iii.  603. 
Qgomas,  i.  152. 
ijida,  iii.  319. 

tballa,  ii.  386. 

a,  i.  204. 

ac.onitiQe,  i.  5. 

anese  isinglass,  iii.  635. 

•atri,  iii.  192. 
jhala,  iii.  27S. 

ap-nebu,  i.  269. 

iinla  {Hind.  Syn.  for  P.  Niruri), 
li.  265.  ' 
■igabuli-mara,  i.  168. 
jir,  i.  130. 
•mine,  ii.  376. 

tree,  ii.  421. 
minine,  ii.  379. 
loinum  arborescens,  ii.  379. 

,,        flexile,  ii.  380. 

,,        grandiflorum,  ii.  378. 

,,       litoreum,  iii.  77. 

,,        Sambac,  ii.  379. 
imd,  i.  204. 

m,  i.  204. 
imamshi,  ii.  233. 
amanshi,  ii.  233. 
amashi,  ii,  233. 
unasi,  ii.  233. 

orrbiza  calumba,  i,  47. 
i,  ii.  378,  iii.  192. 
i-pafctiri,  iii.  192. 

-pattri,  iii.  192. 

-pbala,  iii.  192. 
'Ifka,  iii.  192. 
ila,  iii.  539, 


Jatropha  Curcas,  iii.  274, 

,,      glandulifera,  iii.  272 
,,      multifida,  iii.  277. 
,,      nana,  iii.  274, 

Jatuka,  ii.  142, 

Jau — see  Jbau. 

Jau-i-jadu,  i.  162. 

Java,  i.  204. 

,,    almond,  i.  320. 

Javaniya,  ii.  288. 

Javantari,  iii.  192. 

Javas,  j.  239. 

Javaso,  i.  418. 

Jawasa,  i.  418. 

Jawasbir,  ii.  162, 

Jawitri,  iii.  192, 

Jawitri-ka-tel,  iii,  193. 

Jaya,  i.  474, 

Jayanti,  i.  474. 

Jayapala,  iii.  281, 

Jayapati-i,  iii.  192. 

Jaypal,  iii.  281. 

Jazar,  ii.  135. 

JeUedu-chettu,  ii.  428. 

Jelly-leaf,  i.  207, 

Jennappa,  i.  400, 

Jepal,  iii.  274. 

Jequirity,  i.  430, 

Jesthimadb,  i.  491. 

Jet,  i.  474. 

Jetbimadh,  i,  491. 

Jevi,  iii,  338, 

Jhagra-gula,  i.  497. 

Jbal,  ii.  77,  380. 

Jbanjbania,  i,  400. 

Jbankara,  iii,  47. 

Jbar-ki-baldi,  i,  63. 

Jbarasi,  ii,  103. 

Jbau,  i.  160. 

Jbavuka,  i.  160. 

Jbingi,  ii.  523. 

Jbingini,  ii.  523, 

Jhingino,  ii.  523. 

Jhinti,  iii.  43, 

Jhirang,  i,  262, 

Jibanti,  iii.  389. 

Jibantic  acid,  iii.  391. 

Jibantine,  iii.  391. 

Jiba-sak,  iii,  389. 

Jidi-mamidi-vittu,  i.  385. 

Jila-kara,  ii-  113. 

Jili,  iii.  345. 

Jima,  ii.  103. 

Jimi-kand,  iii.  545. 

Jimmi-mara,  i.  256. 

Jimuta,  ii.  82. 

Jingan,  i.  393, 

Jingili,  iii.  29. 

Jingini,  i.  393. 
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Jintiyan,  ii.  509. 

Jira,  ii.  113. 

Jivaka,  ii.  113. 

Jirakain,  ii.  113. 

Jirana,  ii.  113. 

Jirani,  ii  262. 

Jire,  ii.  113. 

Jirige,  i  i.  113. 

Jirilii-virai,  ii.  530. 

Jiriki-vittulu,  ii.  530. 

Jittupaku,  ii.  442. 

Jiva,  iii.  390. 

Jivaki,  iii.  390. 

Jival,  i.  393. 

Jivanputra,  iii.  272. 

Jival-sreshtha,  iii.  390. 

Jivanti,  iii.  389. 

Joan,  ii.  116. 

Job's  tears,  iii.  573. 

Joi-pani,  iii.  55. 

Jonesia  Asjogam,  i.  507. 

Jouk-mari,  ii.  345. 

Jotri,  iii.  193. 

Jowz-bawa,  iii.  192. 

Jowz-el-kai,  ii.  460. 

Jowz-el-marj,  ii.  560. 

Jow2-el-mathil,  ii.  460,  586. 

Jovi,  iii.  338. 

Juar,  iii.  580. 

Jugeoline,  iii.  29. 

Jujube,  i.  350. 

Jujubier,  i.  350. 

Jvilnar,  ii.  44. 

Jujn,  i.  319. 

Jumiz,  iii.  340. 

Juncus  odoratus,  iii.  553,  562,  564. 

,,      triangularis,  iii.  553. 
Jung-gala,  ii.  229. 
Jungle  almond,  i.  148. 

.,      geranium,  ii.  212. 
Jungli-madan-mast-ka-pliul,  iii.  383. 
Juniperus  communis,  iii.  371. 
Jusquiame  noire,  ii.  626. 
Jusquiamiis,  ii.  627. 
Jussifea  sufEruticosa,  ii.  49. 
Justicia  Ecbolium,  iii.  49. 
,,      Gendarussa,  iii.  48. 
nasuta,  iii.  55. 
picta,  iii.  49. 
procumbens,  iii.  49. 
Juttuve,  ii.  442. 
Jwzugii,  iii.  348. 
Jyotiahmati,  i.  344,  366. 


Kaat- plaster,  ii.  322. 
Kabab-chini,  iii.  180. 
Kababeb,  iii.  180. 


Kabar,  i.  135. 
Kabariwh,  i.  135.  • 
Kabath,  ii.  381. 
Kabikaj,  i.  37. 
Kabir  Bar,  iii.  340. 
Kabra-juvi,  iii.  272. 
Kabuli-mustaki,  i.  377. 
Kacchantbarai,  ii.  103. 
Kachara,  iii.  555. 
Kachipadel,  ii.  215. 
Kachnar,  i.  536. 
Kacholam,  iii.  399. 
Kacbora,  iii.  401. 
Kachorum,  iii.  399, 
Kaehradam,  iii.  509. 
Kachu,  iii.  544. 
Kachula,  iii.  414. 
Kachuman,  iii.  660. 
Kachura,  iii.  399. 
Kacbur-kacba,  iii.  417. 
Kad-bevu,  i.  332. 
Kada-jemudu,  iii.  252. 
Kada-nevali,  iii.  252. 
Kada-nivali,  iii.  252. 
Kada-para,  iii.  163. 
Kada-tulasi,  iii.  85. 
Kada-uddbu,  i.  491. 
Kadahogesappu,  ii.  322. 
Kadalai,  i.  486. 
Kadalai-kadi,  i.  486. 
Kadalaya,  i.  430. 
KadaU,  i.  486,  iii.  443. 
Kadal-pala,  ii.  541. 
Kadaly,  ii.  379. 
Kadamb,  ii.  169. 
Kadamba,  ii.  169. 
Kadambe,  ii.  1  >9. 
Kadamik,  ii.  17. 
Kadapum,  ii.  17. 
Kadar,  iii.  536. 
Kadarishina,  iii.  396. 
Kadat-rengay,  iii.  520. 
Kadavala-mara,  ii.  169. 

Kadavanchi,  ii.  79. 

KaddJa-sbinge,  ii.  50. 

Kadhab,  i.  137. 

Kadi,  iii.  536. 

Kadige-garaga,  iii.  266. 

Kadim-el-biat,  ii.  267. 

]<:adishe,  iii.  269. 

Kadoo-para,  ii.  319. 

Kadu — nee  Karu. 

Kadu-cai-pu,  ii.  3. 

Kadii-dorka,  ii.  80. 

Kadu-indarjau,  ii.  392. 

Kadu-jirage,  ii.  241. 

Kadu-kavath,  i.  148. 

Kadu-khajur,  i.  332. 

Kadu-sii'ola,  ii.  80. 


Kakara-shingi,  i,  374. 
Kakhan,  ii.  3S0. 

Kakhanela  {Si/n.  for  oil  of  S.  oleoides), 
ii.  380.  ' 
Kakkanan-kodi,  i.  459. 
Kakkata-shingi,  i.  374. 
Kakkay-kolli-virai,  i.  50. 
Kakke-kayi,  i.  611. 
Kakkola,  i.  268. 
Kakkolaka,  i.  268. 
KakmacMj.ii.  549. 
Kakmari,  i.  50. 
Kaknaj,  ii.  560,  561,  569. 
Kakaaj-el-manoura,  ii.  566. 
Kako-dumbara,  iii.  346. 
Kakphal,  i.  50. 
Kaki'a-singi,  i.  374. 
Kakra-sringi,  i.  374. 
Kakria-gond,  i.  454. 
Kakrol,  ii.  77. 
Kakronda,  ii.  252. 
Kakui  oil,  iii.  278. 
Kakulah,  iii.  428. 

Kakulah-i-kibar   or    Hil-bawa,  iii. 
436. 

Kakulak  (Arabic  Syn.  for  L._  temu- 

lentum),  iii.  582. 
Kakuti,  iii.  115. 
Kala,  ii.  528,  iii.  443. 
Kala-adulsa,  iii.  49. 
Kala-ala,  iii.  423. 
Kala-bikh,  iii.  400. 
Kala-bol,  iii.  467. 
Kala-damar,  i.  319. 
Kala-dana,  ii.  530. 
Kala-dhatura,  ii.  585. 
Kala-drakh,  i.  361. 
Kala- jam,  ii.  25. 
Kala-jira,  i.  28. 
Kala-kadva,  ii.  193. 
Kala-khajur— JSC  Kadu-khajur. 
"Kala-kirait  or  kirayat,  iii.  47. 
Kala-kiu-a  or  kuda,  ii.  397. 
Kala-lavi,  iii.  480. 
Kala-meshi,  ii.  528. 
Kala-nagkesar,  iii.  210. 
Kala-parna,  ii.  528. 
Kala-til,  ii.  269. 
Kala-vala,  i.  224. 
Kalabanda,  iii.  467. 
Kalabash,  iii.  24. 
Kalaippai-kizbangu,  iii.  480. 
Kalaka,  ii.  419,  iii.  686. 
Kalamb,  ii.  169. 
Kalftinb  kichri,  i.  47. 
Kalamb-ki-jar,  i.  47. 
Kalamba,  ii.  169. 

ver,  i.  47. 
,       veru,  i.  47. 
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Kalambak,  iii.  219. 
Kalambaka,  ii.  171. 
Kalambi,  ii.  540. 
KaJanclioe  laciniata,  i.  590. 

spathulata,  i.  590. 
Kala-igura,  ii.  370. 
KalaiDu,  iii.  627. 
Kalara,  ii.  255. 
Kalarva,  ii.  380. 
Kala^d,  iii.  480. 
Kalavi-kaya,  ii.  419. 
Kaldera  Bush,  iii.  535. 
Kale-jire,  i.  28. 
Kalfah,  iii.  204,  208. 
Kalgori,  iii.  20. 
Kalgoru,  iii.  20. 

Kali-beli-panna-maravara,  iii.  626. 

Kali-baldi,  iii.  403. 

Kali-bari,  iii.  480. 

Kali-jiri,  ii.  241. 

Kali-kari,  iii.  480. 

Kali-kaaghi,  i.  208. 

Kali-kasondi,  i.  521. 

Kali-kutki,  iii.  11. 

KaK-mirach,  iii.  166. 

Kali-miri,  iii.  166. 

Kali-musli,  iii.  462. 

Kali-pandan,  iii,  625. 

Kalinga,  ii.  392. 

Kalingada,  ii.  63. 

Kaliun,  iii.  126. 

Kalivasu,  iii.  130. 

Kaliyana-muruggu,  i.  451. 

Kalkas    (Arabic    Syn.    for  Alocasia 

Indica),  iii.  544. 
Kal-kasonda,  i.  521. 
Kallasabatra-sige,  ii.  197. 
Kalli,  iu.  252. 
Kolli-Kombu,  iii.  252. 
Kallui-ivi,  ii.  37. 
Kallur-vanclii,  ii.  37. 
Kalmeg,  iii.  46. 
Kalmi-sak,  ii.  540. 
Kabiaru,  i.  590. 
Kalo-miri,  iii.  166. 
Kalonji,  i.  28. 
Kalpasi,  iii.  627. 
Kalpert,  ii.  72. 
Kalru,  i.  228. 
Kalsunda,  iii.  43. 
Kal-umar,  iii.  346. 
Kalun-jirun,  ii.  119. 
Kamacb,  i.  447. 
Kamafitus,  ii.  255. 
Kamagu,  iii.  622. 
Kamakshi,  lii.  449. 
Kamal,  i.  71. 

,,      kakri,  i.  72. 

„      pliul,  ii.  510. 


Kamala,  i.  71,  iii.  296. 
Kainala-iii-mala,  i.  55. 
Kainalata,  ii.  540. 
Kamanchi-chettu,  ii.  549. 
Kamappu,  iii.  383. 
Kamarkas,  i.  454,  iii.  89. 
Karnazariyus,  ii.  257,  iii.  125. 
Kambhari,  iii.  70. 
Kamboja,  iii.  264. 
Kambu-malini,  ii.  516. 
Kambu-pushpi,  ii.  516. 
Kamela-mavu,  iii.  296. 
Kamila,  iii.  296. 
Kamini,  i.  265. 
Kaminpulai,  iii.  138. 
Kamkam,  ii.  370. 
Kam-kasturi,  iii.  83. 
Kamla-nebu,  i.  270. 
Kamohi,  iii.  264. 
Kamohi-jo-chodo,  ii.  264. 
Kamohi-jo-ptm,  iii.  264. 
Kampilla,  iii.  296. 
Kamraj,  i.  365. 
Kamrup,  iii.  345. 
Kamugu,  iii.  522. 
Kamun,  ii.  114. 
Kamun-i-Farsi,  ii.  114. 
Kamun -i-Kiimani,  ii.  114. 
Kanmn-i-muluki,  ii.  117. 
Kamun-i-Nabti,  ii.  114. 
Kamuni,  ii.  549. 
Kamus,  iii.  375. 
Kana,  iii.  176. 
Kana-mula,  iii.  178. 
Kanab,  iii.  323. 
Kanakbira,  iii.  323. 
Kanakaia,  i.  366. 
Kanakaphala,  iii.  281. 
Kanbber,  iii.  394. 
Kanako,  iii.  281. 
Kanakchampa,  i.  233. 
Kanana-eranda,  iii.  274. 
Kanang-karai,  iii.  609. 
Kanapa,  ii.  17. 
Kanapa-tige,  i.  365. 
Kanaphata,  i.  366. 
Kanari,  i.  320. 
Kanari,  i.  320. 
Kanbil,  iii.  297. 
Kanch,  i.  260. 
Kancha,  iii.  319. 
Kanchaua,  i.  636. 
Kanchauara,  ii.  536. 
Kanchara,  iii.  509. 
Kanchari,  ii.  322. 
Kanchata,  iii.  509. 
Kanohava-ela,  iii.  319. 
Kanchava-pala,  iii.  319. 
KaucLava-vitta,  iii.  319. 
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hi,  ii.  549,  iii.  294. 

M-chettu,  ii.  549. 

■hi-vala,  i.  536. 

■hkiiri,  iii.  313. 

■hiiki,  ii.  566. 

■huri,  iii.  313. 

I,  iii.  593. 

la,  iu.  476,  545. 

lahari-hing,  ii.  151. 
.lal,  ii.  156. 

'.amaui,  iii.  449. 

laimirgarittam,  iii.  604. 

lan-kattiri,  ii.  557. 

darola-mara,  i.  213. 
ale — see  Kanda. 
idel,  i.  499. 
idelia  Rheedii,  i.  499. 

1ir  vak,  iii.  325. 

dul,'i.  228,  iii.  366. 
Lgar-i-safed,  ii.  306. 

^ar-khar,  iii.  143. 

^^hi,  i.  207. 
iguni,  i.  344. 
liar,  i.  333. 
lir,  il.  398. 
ligila,  ii.  398. 
ijalkama,  i.  170. 

jiram-eitthal,  iii.  231. 

jiyal,  iii.  444. 
ikahar,  i.  322. 

kir,  i.  319. 

id,  ii.  367. 

kol,  iii.  180. 

kola,  iii.  180. 
ilcra,  ii.  211. 
ma,  ii.  509. 
ikuti,  i.  523. 
mi  elam,  iii.  433. 

nirakkuru,  ii.  458. 
locha,  iii.  265. 
iphal,  ii.  315. 

plmti,  i.  131,  366. 
ita-bharanni,  iii.  68. 
ita-gurkamai,  ii.  384. 
itajati,  iii.  48. 

takara,  ii.  557. 

takari,  ii.  657. 

takarya-valeha,  ii.  658. 

takini,  ii.  557. 

tanatia,  iii.  138. 

tashelio,  iii.  43. 

tawaras,  ii.  308. 

taka-druma,  i.  2l5. 

itaka-pattra,  iii.  468. 

talo-dambho,  iii.  138. 

itam-kattiri,  ii.  557. 

ite-dhotara,  ii.  585. 
ute-hasan,  iii.  268. 


Kante-kangi   {Sim,  for  Dioscorea 

aculeata),  iii.  551, 
Kante-math,  iii.  138. 
Kante-ringani,  ii.  557. 
Kantiu-iyiin,  i.  157. 
Kanuga  chettu,  i.  468. 
Kanval,  i.  71. 
Kan  we],  iii.  464. 
Kanyaka,  iii.  468. 
Kapala,  iii.  296. 
Kapas,  i.  225 . 
Kapata,  i.  207. 
Kafur,  iii.  200. 

Kaon-leang-keangtsze,  iii.  441. 
Kapikachchu,  i.  448. 
Kapi  priya,  i.  282. 
Kapi-tana,  i.  562. 
Kapittha,  i.  282. 
Kapila,  iii.  296,  300. 

,,    pod,  iii.  296. 
Kapili,  iii.  300. 
Kapita,  iii.  296. 
Kapli,  iii.  296. 
Kapnos,  i.  115. 
Kapok  cake,  i.  217. 
Kapota-vami,  iii.  428. 
Kappal-melaka,  ii.  563. 
Kapur,  i.  198,  iii.  200. 
Kapur-bliendi  {Syn.  for  Naregamia 

alata),  i.  333. 
Kapur-kachri,  iii.  414,  417. 
Kapur-madliura,  iii.  138. 
'Kapur-phuti,  iii.  138. 
Kapura,  i.  198,  iii.  200. 
Kapiira-kacliali,  iii.  417. 
KapurU,  iii.  %2. 
Kar,  ii.  308. 
Kara — see  Karvi. 
Karabi,  ii.  398. 
Karacbura,  iii.  399. 
Karafs,  ii.  122. 
Karafs-el-jibali,  ii.  139. 
Karabata,  iii.  295. 
Karai,  i.  228. 
Karai-cbeddi,  ii.  210. 
Karai -gond,  i.  228. 
Karaila,  i.  132. 
Karak,  i.  135. 
Karakai'buda,  iii.  346. 
Karakkaya,  ii.  1. 
Karala,  ii.  78. 
Karala-gida,  iii.  301. 
Karalvekam,  iii.  159. 
Karalye,  ii.  241. 
Karam,  i.  300,  ii.  171  . 
Karamada,  ii.  419. 
Karamardaka,  ii.  419. 
Karamcha,  ii.  419. 
Karandhia,  i.  53. 
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Karanfal,  ii.  21. 

Karanfal-i-bustani,  iii.  90. 

Karanj,  i.  4G8. 
„      oil,  i.  470. 

Karanj  a,  i.  468. 

Karankusa,  iii.  5G2. 

Karantoli,  ii.  75. 

Karata-jjala,  ii.  413. 

Karaiinda,  ii.  419. 

Karavanda,  ii.  419. 

KaraveUa,  ii,  79. 

KaraAdra,  ii.  398. 

Karavi-vaUi,  ii.  89. 

Karavu-badam,  i.  563. 

Karawiya  or  Karuya,  ii.  120. 

Kai-awiya-i-dashti  {Fersian  Syn,  for- 
C.  maculatmn),  ii.  110. 

Karaz,  i.  542. 

Kardi,  ii.  308. 

Kare,  ii.  207,  iii.  79. 

Karekai,  ii.  419. 

Karela,  ii.  78. 

Kare-Iakki,  iii.  73. 

Karela-toria,  ii.  80. 

Karellu,  iii.  26. 

Karerua,  ii.  459. 

Karesha-langanni,  ii.  266. 

Karfiyun,  iii.  180. 

Karhi-nimb,  i.  262. 

Kari,  iii.  79,  80,  380. 
Kari-bauta,  ii.  446, 
Kari-bevu,  i.  262. 
Karigu,  ii.  683. 
Karibari — see  Kalihari. 
Karijali,  i.  556. 
Karijinange,  i.  474. 
Kari-jirigi,  i.  28. 
Karimpa,  iii.  592. 
Karinda — see  Karaunda. 
Karinga,  ii.  107. 
Karinghota,  i.  293. 
Karin  Njoti,  i.  294. 
Kariutoomba,  iii.  122. 
Karipippab,  iii.  543. 
Karira,  i.  135. 
Karit,  ii.  65. 
Kariumbu,  ii.  424. 
Karivana,  ii.  107. 
Karivembu-maram,  i.  319. 
Karivepa-cbettu,  i.  262. 
Kariya-polam,  ui.  467. 
Kariz,  iii.  41. 
Karkani,  i.  364. 
Karakataka,  ii.  77. 
Karkata-sringi,  i.  374. 
K.arkol.  ii.  380. 
Karkom,  iii.  454. 
Karkora— «cc  Sankanu. 
Karlingen,  ii.  89. 


Kaimat-el-baida  —see  Hal-el-kilkil. 

Karmikara,  i.  71. 

Kariia.sphota,  i.  366. 

Karuikara,  i.  233. 

Karnikc,  i.  459. 

Karodio,  i.  366. 

Karonda,  ii.  419. 

Karonta,  iii.  34. 

Karonjha,  ii.  121. 

Karpas,  i.  225. 

Karpasamu,  i.  225. 

Karpasi,  i.  225. 

Karpo-karishi,  i.  412. 

Karpur,  iii.  7,  200. 

Karpm-a,  iii.  200. 

Karpura-^cachali    or  Kapur-kachxi 
iii.  417.  ^ 
Karpui-a-valli,  iii.  92. 
Karpuram,  iii.  200. 
KarpushfTu,  iii.  426. 
Earrapu-damar,  i.  319. 
Karsanab,  ii.  545. 
Karu,  ii.  510. 
Karu-badam,  i.  563. 
Karu-bbopala,  ii.  67. 
Karu-bogi-Adttulu,  i.  412. 
Karu-parval,  ii.  73. 
Karu-pogaku,  ii.  255. 
Karu-vappu,  ii.  20. 
Karu-veppilai,  i.  262. 
Karu-wageti,  i.  268. 
Karumbu,  iii.  692. 
Karuna,  i.  269,  iii.  545. 
Karunkanam,  i.  523. 
Karim-shii-agam,  i.  28. 
Karva-badam,  i.  563. 
Karva-bhopala,  ii.  67. 
Karva-indarjau,  ii.  392. 
Karvan,  ii.  133. 
Karvi  or  Karwi,  i.  50. 
Karw'at,  iii.  346. 
Karwaya — see  Karawiya. 
Karwi  or  Karvi,  i.  f  0. 
Karwi-nai,  ii.  90. 
Karwi-tumbi,  ii.  67. 
Karwi-fciu'ai,  ii.  SO. 
KarMd-wageti,  i.  268. 
Kasab-ed-darira,  ii.  512,  iii.  539. 
Kasaghini  {Sans.  Si/n.  for  Barhajita), 

iii.  313. . 
Kasalu,  iii.  544. 
Kasai,  iii.  573. 

Kasai-bij  (JBombay   St/n.    for  Coix 

lacryma),  iii.  573. 
Ka.samarda,  i.  520. 
Kasb  {Si/)i.  for  Kusa),  iii.  575. 
Kashamaram,  ii.  35. 
Kashab-es-Siui,  iii.  501. 
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ishappu-vaSam-kottai,  i.  663. 
asbfa,  i.  296. 
asliii'u,  i.  683. 
;islikasli,  i.  73. 
islikash-i-mansur,  L  108. 
asliniira,  ii.  296. 
ashniiri-banafshah,  i.  141. 
ashshing,  i.  287. 
ashtha  kadali,  iii.  460. 
asiru,  iii.  555. 
asisa,  i.  118. 
asni,  ii.  311. 
asonda,  i.  520. 
asondi,  i.  520. 
asoos,  ii.  547. 
israt-el-azlaa,  iii.  128^ 
isrike,  iii.  367. 
issar,  i.  365^ 
'ssii,  i.  570. 
istula,  iii.  47. 
laturi-arishiiia,  iii.  396. 
isturi-bhenda-clie-bij,  i.  209. 
isturi-bbenda-Yittulu,  i.  209. 
isturi-dana,  i.  209. 
isturi-manjal,  iii.  396. 
isturi-pasupa,  iii.  396. 
isus,  ii.  648. 
itad,  i.  480. 

itai  {Syn.  for  Kantakari),  ii.  ^67. 

itak,  ii.  505. 

itak-kalli,  iii.  254. 

.taka,  ii.  505. 

italati,  iii.  135. 

tal-tenna,  iii.  520. 

tampam,  ii.  264. 

tampu,  ii.  264- 

tarali,  ii.  410. 

tera,  i.  584. 

tfit,  ii.  627. 

t-gular,  iii.  346. 

Tgamurgam-netufi,  iii.  604. 

rh,  i.  557,  ii.  172. 

'ha,  i.  557,  ii.  172. 

tha-champa,  i.  233. 

tha-el-himar,  ii.  95. 

fhal  {Syn.  for  Artocaarpus  integri- 

ilia),  iii.  355. 
iibel,  i.  281. 

libol,  i.  669. 
iliir-el-rakab,  iii.  143. 
thira,  i.  151. 
'ho,  i.  567. 

idaus,  iii.  428. 

-ili-miobam,  i.  266. 
■  ir-cl-dam  {Arabic  Syn.  for  Dragon's 
iood),  iii.  532. 

ira,  i.  479. 

ira-i-Hindi,  i.  151. 

ir-ed-dam,  iii.  505. 


Katkaleja,  i.  964. 
Katkaranj,  i.  496. 
Katki,  iii.  10. 
Kat-kumbla,  iii..  294^ 
Katlata,  i.  236. 
Katl&-tige,  i.  57. 
Kat-morungi,  i.  430. 
Katnim,  i.  262. 
Katori,  i.  53. 

Katon-kaida-maravara,  iii.  388^ 

Katon-theka-maravaka,  iii.  388. 

Katphal,  iii.  356. 

Katrabunga,  iii.  163. 

Katri,  iii.  76. 

Katri-indrayan,  ii.  95. 

Katr-makkeh,  iii.  505, 

Katruvazbe ,  iii.  467. 

Katsareya,  iii.  43. 

Kattagiri,  iii.  163. 

Kattai-jati,  ii.  6S1. 

Katta-kambu,  i.  657,  ii.  172. 

Eattali-papas,  ii.  99. 

Katta-manakku,  iii.  274. 

Katta  or  Katha,  i.  567. 

Kattathi,  i.  537. 

Katta- vanakka,  iii.  274. 

Kattimandu,  iii.  .256. 

K-attrina  {Sans.  Syn.  for  Andropogon. 

Schoenanthus),  iii.  557. 
Kattu  or  £atu-alandu,  i.  491. 
Kattu-badra,  iii.  421. 
Kattu-bula,  iii.  449. 
Kattu -granthi,  iii.  178. 
Kattu -illupai,  ii.  355. 
Kattu-irki,  iii.  37. 
Kattu-kapel,  iii.  493. 
Kattu-kasturi,  i.  209. 
Kattu-kodi,  i.  67. 
Kattu-kol,  i.  623. 
Kattu-mailangi,  ii.  255.. 
Kattu-mannal,  iii.  396,  426. 
Kattu-mannar — see  Kattu-mannal. 
Kattu-nimbe-gida,  i.  266. 
Kattu -narinnal,  iii.  34. 
Kattu-niruri,  iii.  264. 
Kattu-pepudal,  ii.  73. 
Kattu-popillay,  ii.  322. 
Kattu-robiniorKatuku-rogani,  iii.  IQ, 

Kattu-shiragam,  ii.  241. 
Kattu- tumatti,  ii.  65. 
Kattu-tumbi,  ii.  68. 
Kattu-tuttuva,  iii.  85. 
Kattulli,  iii.  476. 
Katuka-kola,  iii.  180. 
Katuka-valli,  ii.  459. 
Katuku-rogaui,  iii.  10. 
Katuku-roni,  iii.  10. 
Katumbbi,  i.  344. 
Katvel,  ii.  65. 
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Kau-kau,  ii.  264. 
Kaundal,  ii.  70. 
Kaunla,  iii.  507. 

Kaunphal  {Syn.  for  Tradescantia  axill- 
aris), iii.  510. 
Kaur  {Funjab  Syn.  for  Katki),  iii.  10. 
Kauroya,  ii.  391. 
Kavacula,  ii.  49. 
Kavadori,  ii.  92. 
Kavale-cie-dole,  ii.  92. 
Kavali,  i.  228,  ii.  450. 
Kavath  or  Kavith,  i.  281. 
Kavatha  or  Kavitta,  i.  281. 
Kavathenthi,  i.  459. 
Kayam,  ii.  141,  147. 
Kayaphala,  iii.  355. 
Kayaputi-clie-tel,  ii.  23. 
Kayaputi-ka-tel,  ii.  23. 
Kayoo-oorb,  iii.  252. 
Kayputi-nu-tel,  ii.  23. 
Kazhzr-shikkay,  i.  496. 
Kazneli-i-dasliti    {Fersian    Syn-  for 

Khari),  iii.  662. 
Kedangu,  i.  474. 
Kee — see  Ki. 
Kekku-virai,  i^'llS. 
Kekku-vittulu,  ii.  119. 
Kekkuni  oU,  iii.  278. 
Kela,  iii.  443. 
Kela-musali,  iii.  462. 
Keli-kadam,  ii.  171. 
Kema,  ii.  143. 
Kema-i-asp,  ii.  156. 
Kempu-gandlia-chekke,  i.  462. 
Kempu-shibe-hannu,  ii.  30. 
Kemuka,  iii.  427. 
Kenjige,  i.  606. 
Kena,  iii.  509. 
Kennegilu,  i.  412. 
Keora,  iii.  636. 
Keore-ka-mul,  iii.  461. 
Keri,  i.  382. 
Kerni,  ii.  364. 
Kesar,  iii.  464. 
Kesar-bondi,  i.  150. 
Kesar-ki-roti    {Syn.     for  Persian 

saffron),  iii.  458. 
Kesara,  ii.  362. 
Kesaraja,  ii.  266. 
Kesari,  i.  347,  iii-  452. 
Kesri,  i.  150,  iii.  148. 
Kesiiria,  ii.  266. 
Ketaka,  iii.  535. 
•  Ketmie  acide,  i.  212. 

a  femlles  de  chanvre,  i.  213. 

„     Ambrette,  i,  209. 
comestible,  i.  210. 

„     de  Oochin-Ohiiie,  i.  204. 

KoTi,  iii.  427. 


Kevada,  iii.  536. 
Kevani,  i.  -232. 
Keya,  iii.  635. 
Khadaki-rasna,  iii.  394. 
Khadira,  i.  567. 
Khadiri,  i.  638. 
Kbaya  naga,  iii,  480. 
Khair,  i.  569. 

Kl-air-buva  [Syn.   for  Lesser  card».i 

mom),  iii.  429. 
Kbair-champa,  ii.  421. 
Kbair-sar,  i.  658. 
Kbairva,  i.  611. 
Khaja,  iii.  268. 
Khajgoli-che-vel,  i.  365. 
Kiajkolti,  iii.  313. 
Elhakar,  i.  454. 
KIh.akar-no-goud,  i.  454. 
Khakshi,  i.  121. 
Khalbani,  ii.  153, 
Blbama,  iii.  369. 
Khamjaria,  ii.  569. 
Kbanda,  iii.  369,  593. 
Khanda-kusmandaka,  ii.  69, 
Khanderus,  iii.  580. 
Kliandesh  opium,  i.  89. 
Khandvel,  i.  356. 
Khanik-el-namir,  i.  11, 
Khanik-el-zeib,  i.  11. 
Kbanno  oil,  iii.  378. 
Kbappar-kadu,  ii.  466. 
Khapra,  iii.  130. 
Khar-i-buz,  i.  413. 
Khar-i-kbasak,  ii.  263, 
Kbar-i-sbutr,  i.  418. 
BZhar-i-subuk,  ii.  263. 
Khara-pisteb,  i.  380. 
Kbaraka,  iii,  268. 
Kharaki-rasna,  ii.  437, 
Khar-brahmi,  ii.  107. 
EIhardal,i.  124,  ii.  382. 
Khardi,  ii.  645. 
Kbargas,  iii.  346. 
Kbarik,  iii.  520. 
Kbarjura,  iii.  620. 
Khark,ii.  431. 
EJiar-kusbta,  ii.  60, 
Kharoti,  iii.  346, 
Kharpat,i.  319. 
Kharsan,  i.  401. 
Kbarsing,  iii.  23. 
Kbarvat,  iii.  346. 
Kharva-yattra,  iii.  123. 
Kharya,  iii.  604. 
Kharzabrab,  ii.  399. 
Kbasak,  i.  244. 
Khasak-danah,  ii.  308. 
IQiashabi,  iii.  605. 
KbaBhkha&h — see  Khaekha*. 
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akhas,  i.  73,  iii.  671. 
^klias-i-mansur,  i.  108. 
^s,  iii.  571. 
ss-el-himar,  ii.  524i 
tkhati,  i.  238. 
tumbro,  i.  365. 
in,  iii.  562. 
lya-i-iblis,  i.  497. 
■e-kho-wa,  ii.  319. 
■ra-baval,  i.  557. 
■ra-cliaplia,  ii.  421. 
rsal,  i.  558. 
sari,  i.  489. 

t-papra  or  papada,  id.  197. 
-brahmi,  ii.  107. 
laf,  iii.  365. 

laf-el-BalkM    {Persian    Syn,  for 

alix  caprea),  iii.  365. 

ial-i-KhaUl,  ii.  133. 

lal-el-mamun,  iii.  663. 

njak,  i.  377. 

ip,  i.  401. 

irkhejur,  ii.  364. 

irvaa,  iii.  302. 

Ltmi,  i.  205. 

itmi  i-kucliak,  i.  206. 

iyar-obambar  or  shambar,  i.  611. 

iyar-i-kliar,  ii.  95. 

lieil  {Arabic  Syn.  for  Dragon's 

ood),  iii.  532. 

ki,  ii.  3. 

kali,  iii.  291. 

-manig,  iii.  316, 

ipra,  iii.  616. 

a-asan  thorn,  i.  418. 
orasani-ajamo,  ii.  626. 
irasani-ajowan,  ii.  110,  623. 

rasani-omam,  ii.  626. 

irasani-ova,  ii.  626. 

rasani-vadakki,  ii.  626. 

rasani-vamam,  ii.  626, 

-rasani-yamani,  ii,  626. 

irasani-yomam,  ii,  626. 

»reti,  iii.  346. 

iibah,  i.  122. 

ibazi,  i.  204. 

ibkalan,  i.  121. 

ilakhiidi,  ii,  107. 

ilanjan,  iii.  437. 

iilkhul-dingala,  i.  400. 

:m-i-siyawash,  iii.  505. 

imsa,  iii,  479. 

iirasani — see  Khorasani. 

ira.sli,  ii.  376. 
iiisru-daru  {Fersian  Syn.  for  Alpinia 
•fficinarum),  iii.  437. 
^usyu-uth-thalab,  iii.  386. 

isusi,  i.  115. 

Uchili-gaddala,  iii.  399. 


Kicbcbili-pandu,  i.  268. 
Eachchili-pazbam,  i.  268. 
Kikar,  i.  557. 

Kilaipaik-kizhangTi,  iii.  480. 

Kilal-el-mamun,  iii.  533. 

Kilam,  iii.  220. 

Kilan-ka-tel,  iii.  380. 

Kilavari,  iii.  483. 

Kil-daru — see  Basura. 

EiDril  {Stjn.  for  various  drugs). 

Kilz,  iii.  211. 

IQmul,  i.  393. 

Eana-kina,  ii.  175, 

Kinar,  i.  350. 

Kinbil,  iii.  297. 

King's  cumin,  ii.  116. 

Eani,  iii,  136. 

Elinio  acid,  ii.  188. 

Kinjal,  ii.  16. 

Kinjalka,  i,  71. 

Eankini,  ii.  367,  649. 

Kinnab   {Arabic  Syn.  for  0.  sativa), 

iii.  322. 
Kinnatu,  iii.  302. 
Kinneb,  ii.  153. 
Kino,  i;  465,  537. 
Kinoin,  i.  467. 
Kinovin,  ii.  376. 
Kirait,  ii.  611,  iii.  46. 
Kliramal,  i.  468, 
Kiramar,  iii.  163. 
Kirambu,  ii.  20. 
Kiranelli-gida,  iii.  266. 
Kiiara,  ii.  75. 
Kiratadi-taila,  ii.  612. 
Kirata-tikta,  ii.  611. 
Kirathi,  iii.  489. 
Kirayat,  ii;  511,  iii.  46. 
Kirbut,  ii.  64. 
Kircbak,  ii.  627. 
Kirdamana,  ii.  110. 
Kirfab,  iii.  204. 
Kirfat-ed-darsini,  iii.  -204. 
Kiri-purandan,  ii.  200. 
Kirisbivani,  iii.  355. 
Kirkundi,  iii.  274. 
Kirmala,  ii.  288.  _ 
Kirmani-ajamo,  ii.  288. 
Kirmani-ova,  ii.  288. 
Kimi,  ii.  210. 
Kira-giyah,  ii.  136. 
Kirtana,  i.  470. 

Kirvali,  i. 
Kiryat,  iii.  46. 
Eashar-kundur,  i.  296. 
Kishmish,  i.  357. 
Kishmisb-i-kawaliyan,  iii.  237. 
Kishmisb-kawali,  iii.  227. 
Kisbnij,  ii.  130. 


Kisht-bar-kisM,  i.  232. 
Kiti'ana,  ii.  95. 
Kittale,  i.  269. 
Kivanch,  i.  447. 
Kiwaclih,  i.  447. 
Kizha-nelli,  iii.  266. 
Kizhkay-nolli,  iii.  266. 
iQeeverige  Boom,  ii.  519. 
Klimmend  kraanoog,  ii.  603^ 
Knikus,  ii.  308. 
Knot-grass,  iii.  148. 
Koat-komai,  iii.  60. 
Kochai,  i.  660. 
Kochilachi  pulla,  iii.  510. 
Kochinda,  iii.  476. 
Kochiik,  i.  46. 
Kodamuraka,  ii.  391. 
Kodasiga,  ii.  391. . 
Kodasigina,  iii.  269. 
Kodava-porsh,  i.  338. 
Kodi-kakkatan-virai,  ii.  530. 
Kodi-murtikkan,  i.  458. 
Kodi-palai,  ii.  444. 
Koditani,  iii.  316. 
Kodu-miirakkan-bija,  ii.  393. 
KcBnigin,  i.  265. 
Kohala,  ii.  68. 
Kohi-bhang,  ii.  631. 
KoKL-Farsi,  i.  477. 
Kohl-Kinnani,  i.  477. 
Koivel,  iii.  76. 
Kokam,  i.  164. 
Kokam  butter,  i.  164. 
Kokam -cha-tel,  i.  164. 
Kokam  fruit,  i.  164. 
Kokanada,  i.  71. 
Kokilaksha,  iii.  36. 
Kokkita,  ii.  541. 
Kokoranj,  ii.  15. 
Kolatungamuste,  iii.  55.4. 
Kola-valika,  iii.  36. 
Kolavu,  i.  509. 
Kolejan,  i.  363. ' 
Koli-che-cbutar,  iii.  45. 
Kolista,  ui.  36. 
Kolkanda,  iii.  476. 
Kolkaphul,  ii.  406. 
KoUa,  i.  509. 

Kollay-cottaynellay,  iii.  70. 
KoUi-vittulu,  ii.  530. 
KoUu,  i.  489. 
Kolluk-kay-velai,  i.  415. 
Kolsunda,  iii.  36. 
Komal,  ii.  138. 
Komari,  iii.  467. 
Komri,  i.  506. 
Kon,  i.  479. 

Konda-amadam,  iii.  311. 
Konda-gogUv  i.  151. 
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Konda-juvi,  iii.  347. 
Konda-kalava,  iii.  416. 
Konda-kasbiuda,  i.  2G0, 
Konda-tamara,  iii.  503» 
Konda-vepa,  i.  330. 
Kongles,  i.  218. 
Konnan,  i.  511. 
Konnari,  iii.  554. 
Konraik-kai,  i.  511. 
Konya,  iii.  287. 
Koo — see  Ku. 
KoolaHya,  i.  430. 
Koopamaynee,  iii.  292.- 
Kooroontboo,  iii.  230. 
Korai,  iii.  552. 
Korakanda,  iii.  467. 
Korakapuli,  i.  168. 
Kora-maddi,  iii.  268. 
Korangi,  iii.  428. 
Koran-tutti,  i.  208. 
Korapbad,  ui.  467. 
Korarima  cardamom,  iii.  436v 
Koratti,  ii.  70. 
Koreta,  i.  206. 
Korinda,  ii.  419. 
Koriyun,  ii.  130. 
Koabataki,  ii.  81. 
Kosbta,  ii.  296. 
Kosimb,  i.  370. 
Kosiu,  i.  673. 
Kost-kulijan,  iii.  440^. 
Kotamalli,,ii.  129. 
Kotampan,  iii.  607. 
Kota-valli,  iii.  543. 
Kote,.iii.  287. 
Kotba,  i.  281. 
Kotba-gaiidbal,  ii.  21#. 
Kothmir,  ii.  129. 

Kottai-mundiri,  i.  385. 

Kottak-karandai,  ii.  257» 

Kottruk,  iL  104. 

Kottumbari,  ii.  129. 

Kotu-veli,  ii,  329. 
;  Kounti,  i.  265. 

Koura-sana,  ii.  256.. 

Kouri-buti,  ii.  523.. 

Kousso,  i.  571. 

Kovai,  ii.  86. 

Kovaria,  i.  615. 

Kovidara,  i.  536. 

Kowit,  i.  281. 

Kracbura,  iii.  399» 

Krade,  iii.  345.  ' 

Kramuka,  iii.  22. 

Krisbaa-cbura,  i.  506. 

Krisbna-jiraka,  i.  28,  ii.  IN. 

Kjisbna-kamboji,  ui.  264. 

Krisbna-keli,  iii.  133. 

Krishna -pbala,  ii.  419.  , 


IWDEX. 


<lma-sarlva,  ii.  424. 

-hna-tamai'a,  iii.  449. 

oti'a-parpata,  i.  69,  ii.  198. 

etra-vakra,  i.  69. 

ira-champa,  ii.  421. 

ira-kakkoli,  i.  268. 

ira-kshava,  ii.  457. 
lii-i,  ii.  364. 
liiini,  i.  457. 
ludi-agnimantlia,  iii.  77. 
■a.{'Ta»iilioTG.  angustifolia),  iii.40&. 
bar,  iii.  424. 

bja-prasarani-taila,  ii.  229. 
bo,  iii.  123. 
ehaphala,  ii.  44. 
chela,  ii.  459. 
hila,  ii.  458. 
uhila  lata,  ii.  502, 
da,  ii.  391. 
ilari,  ii.  89. 
drap-dukku,  i.  231. 
dumiri8--wel,  i.  260» 
hili,  i.  447. 
hi,  iii.  506. 
^ar-lata,  ii.  81. 
,ar-vel,  ii.  81. 
kka-pala,  ii.  437. 
kkavaminta,  i.  131f 
kronda,  ii.  252. 
kseem,  ii.  243. 
kshima,  iii.  4. 
ksungh,  ii.  252. 
kubha,  ii.  11. 
kundara,  ii.  252. 
kura-chura,  ii.  211. 
ikkura-dru,  ii.  252. 
kkur-cMta,  iii.  211. 
ilahala,  iii.  4. 
ilahpar,  ii.  143. 
ilaka,  ii.  459. 
lanjana,  iii.  441. 
lan-nn-phul,  iii.  123. 
iap-palai,  ii.  391. 
ilappalai-virai,  ii.  392. 
ilattha,  i.  489. 
ilhari,  iii.  480. 
di,  iii.  287. 
iliakhara,  iii.  36. 
ilijan,  iii.  437. 
la-kith,  iii.  338. 
llepashi,  iii.  628. 
Lihi,  i.  489. 
du,  i.  228. 
dugolika,  iii.  36. 
iiuara,  iii.  467. 
imbai,  ii.  207. 
imbha,  ii.  19. 
imbha-phul,  iii.  123. 
unbha-Yoni,  iii.  123. 


Kumbhi,  ii.  19. 
Kunbhi-paki,  iii.  366, 
» Kumbhia,  ii.  12. 
KumbuH,  ii.  68. 
Kumbulu,  iii.  70. 
Kumkum,  iii.  463, 
Kiunrti,  ii.  68. 
Kiimra-pindi,  iii.  138, 
Kumuda,  iii.  356. 
Kunar,  i.  350. 
Kunch,  iii.  573. 
Kunchaphala,  ii.  459, 
Kunchicka,  ii.  114. 
Kundel,  ii.  161. 
Kunderu,  i.  477. 
Kundur,  i.  295. 
Kimdiir-el-madaliraj,  i.  296, 
Kundur- el-unsa,  i.  296. 
Kundur-el-zakar,  i.  296, 
Kundui'i,  ii.  86. 
Kunduru,  i.  296. 
Kunjiliyam,  i.  195. 
Kungum-pu,  iii.  453. 
Kunjad,  i.  477,  iii.  28. 
Kunku,  i.  347. 
Kunkudu-kayalu,  i.  36&, 
Kunkuma,  iii.  453. 
Kuntali,  ii.  96. 
Kuntiga,  ii.  442. 
Kupaimeni,  iii.  291. 
Kupanti,  ii.  661. 
Kupa-veela,  ii.  424. 
Kupeiron,  iii.  553. 
Kupilu,  ii.  469. 
Kuppa-mani,  iii.  291. 
Kuppaichettu,  iii.  291. 

Kuppaimeni,  iii.  291. 

Kuppi,  iii.  291. 

Km-ak,  i.  319. 

KuracMlla,.  ii.  459. 

Kurangaka,  iii.  295. 

Kuranta,  iii.  43. 

Kuravaka,  iii.  43. 

Kurcha-sekh-ara,  iii.  514, 

Kurchi,  ii.  391. 

Kurdu,  iii.  139. 

Kurfah,  i.  158. 

Kurfus,  i.  225. 

Kurkha,  iii.  92. 

Kurki,  ii.  427. 

Kurkur-jih-wa,  i.  364. 

Kurnah,  iii.  41. 

Kurpa,  ii.  36. 

Kurti,  iii.  287,  400. 

Kuruchitta,  ii.  459. 

Kuru  Chuntz,  i.  236. 

Kuru-el-asafir,  iii.  142. 

Kuru-khajur,  i.  332. 

Kuru-kutki,  iii.  10. 
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Kuru-mulaka,  iii.  166. 

Kurupale,  iii.  272. 

Kuruvaka,  iii.  43. 

Kuruveylam,  i.  556. 

Kui'uvingi,  ii.  627. 

Kuruvrandadawan,  ii.  59. 

Kiu'iimba,  iii.  123. 

Kummia,  ii.  419, 

Kurupu-maruta-maram,  11,  16. 

Kurtum,  ii.  308. 

Kiu'uya — see  Karawya. 

Kusa,  iii.  675. 

Kusar,  i.  319.^ 

Kusaveliela,  iii.  593. 

Kushmaiida,  ii.  68. 

Kushta,  ii.  296. 

Kushta-patali,  iii.  20. 

Kusliumba,  ii.  308. 

Kushuth.  or  Kushootli,  1.  475,  ii.  547. 

Kust-el-baliri,  ii.  297,  iii.  451. 

Kust-el-halu,  ii.  298,  iii.  451. 

Kust-i-sliami,  ii.  259. 

Kust-i-shiria,  ii.  298. 

Kust-i-talMi,  ii.  298. 

Kusthumbari,  ii.  129. 

Kusum,  ii.  308. 

Kusumba,  ii.  308. 

Kusumbe,  ii.  308. 

Kusumbha,  ii.  308. 

Kut,  ii.  296,  300. 

„   mitha,  ii.  300. 
Kutaila,  i.  110. 
Kutaja,  ii.  392. 
Kutajarishta,  ii.  392. 
Kutakan,  ii.  107. 
Kutaki,  ui.  4,  10. 
Kutaruna,  ii.  527. 
Kutchoo,  iii.  404. 
Kutherai-kolapadi,  ii.  636. 
Kuthekar,  i.  411. 
KutH,  iii.  10. 
Kuttra,  iii.  7. 
Kuttun,  i.  125. 
Kuvaii,  ii.  68. 
Kuvara,  iii.  424,  467. 
Kuzbura,  ii.  130. 
Kwei,  iii.  204. 
Kyadage,  iii.  635. 
Kydia  calycina,  i.  228. 
Kyllingia  monocepliala,  i.  21,  iii.  656. 
triceps,  iii.  656. 


Labiate,  iii.  83. 
Labidat-el-baida,  iii.  1. 
Lactuca  Heyneana,  ii.  319. 

scariola,  ii.  313. 
Lactucarium,  ii.  314. 
Lactuoic  acid,  ii.  315. 


Lactncin,  ii.  814. 

Lactucone,  ii.  314. 

Ladies'  smock,  i.  30. 

Lagenandra  toxicaria,  i.  10,  iii.  5^3, 

Lagcnaria  vulgaris,  ii.  67. 

Laggera  aurita,  ii.  255. 

Laghu-khatai,  ii.  557. 

Lagondium,  iii.  74, 

Lahana-gokhru,  i.  248, 

Lahan-khari-narvel,  ui,  76. 

Lahan-nayeti,  iii.  250. 

Lahsan,  iii.  488. 

Lai,  i.  477. 

Laiteron,  ii.  319. 

Laitue,  ii.  313. 

Laja,  iii.  602. 

Lajak,  i.  538. 

Lajalu,  i.  247,  538. 

Lajri,  i.  247,  538. 

Lakki,  iii.  73. 

Lakri-paghanbed  or  paslianbed,  i.  585 
Lakri-rewand-Chini,  iii.  153. 
Lakshamana,  ii.  581. 
Lakshatarn,  i.  455. 
Laksbmi-devatya,  11,  563. 
Lal-ambari,  i.  212. 
Lal-bahman,  ii.  304. 
Lal-bherenda,  iii.  272. 
Lal-bhui-amla,  iii,  266. 
Lal-bhui-avala,  iii.  266. 
Lal-bon-lavanga,  ii.  49. 
Lal-chandan,  i.  462. 
Lal-chita,  ii,  329. 
Lal-cbitra,  ii,  329. 
Lal-cbitrak,  ii.  329. 
Lal-goachi-phal,  11.  30. 
Lai- jam,  ii.  30. 
Lal-indrayan,  11.  70. 
Lal-miracli  or  mirch,  11.  563. 
Lal-morich,  ii.  563. 
•Lal-safri-am,  ii.  30. 
LaUemantia  Royleana,  iii.  90. 
Lalo,  i.  220. 
Lamajjaka,  iii.  562. 
Laminaria  saccharina,  ill.  641. 
Lamjak,  iii.  562. 
Lamkana,  Hi.  263. 
Lampooyang,  iii.  401. 
Lompoiirde,  ii.  262. 
Lamprachsenium  microcephalum, 

11.  244. 
Lampuium,  iii.  401. 
Lang,  i.  489. 
Langala,  iii.  514. 
Laugalika,  iii.  480. 
Lanka-morich,  ii  563. 
Lauka-sij,  iii.  252. 
Langue  de  femme,  i.  690. 
Langiili,  ill.  430. 
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nifera  arbor,  i.  216. 

iithopine,  i.  88. 

)adi,  iii.  139. 

ipuliers,  i.  238. 

eh  Agaric,  iii.  631. 

icin,  iii.  632. 
-  I,  iii.  378. 

:in,  iii.  488. 

Iiun,  iii.  488. 

iosiphon  eriocephalus,  iii.  226. 
-;ora,  ii.  518. 
ssa,  iii.  378. 
>iina,  ui.  488. 
a-kasturi,  i.  412. 
ta-kasturika,  i.  412. 
ta-phatkari,  i,  366. 
•ak,  i.  245. 
tchira,  iii.  185. 
thyrismus,  i.  490. 
rhyms  sativus,  i.  489,  490. 
iidanine,  i.  88. 
udanosine,  i.  88. 
imeea  nudicaulis,  ii.  319. 
,,      pinnatifida,  ii.  318. 
ung,  ii.  20. 
urel  Bay,  iii.  214, 
,,     nut  oil,  i.  173. 
LU-ic  acid,  iii.  216. 
urier,  iii.  214. 
„      Rose,  ii.  398. 
arinese,  iii.  199. 

urotetanine,  iii.  211,  212,  214,  217. 
iirus  nobilis,  ui.  214. 
vala,  iii.  554. 
vandiila  Stcechas,  ii.  93. 
.-ang,  ii.  20. 
.vanga-pattai,  iii.  203, 
ivanga-patte,  iii.  203. 
ivanga-pu,  ii.  20. 
.vangalu,  ii.  20. 
vasat,  ii.  202. 
vender  (French),  iii.  93. 

„       cotton,  ill.  94. 
iwsonia  alba,  ii.  41,  524. 
izak-el-dabab,  ii.  157. 
af-nut,  ii.  17. 

bidieropsis  orbicularis,  iii.  269. 
leboxiria  hyacintboides,  iii.  478. 

,,       maculata,  iii.  473. 
0 — see  Li. 
,ea  crispa,  i.  365. 
„    birta,  i.  365. 
„    macropbyUa,  i.  364. 
sambucina,  i.  363. 
Stapbylea,  i.  363. 
:^ainino8£e,  i.  400. 
tnon,  i.  268. 
„     grass,  iii.  664. 
M        n    oil,  iii.  565. 


Lemon  juice,  i.  274. 

Lendi-pippali,  iii.  175. 

Lendva,  iii.  338. 

Leonotis  nepetsefolia,  iii.  125. 

Leopard's  bane,  ii,  292. 

Lep,  i.  479. 

Lepidin,  i.  119. 

Lepidixim  graminifolium,  i.  119. 

„       Iberis,  i.  118. 

latifolium,  i.  119. 

,,       ruderale,  i.  119. 

,,       sativum,  i.  120. 
Lettsomia  atropurpurea,  ii.  628, 
Lettuce,  ii,  313. 

„      opium,  ii.  314. 
Leucas  aspera,  iii.  122. 
„     cepbalotes,  iii.  123. 

„    linifoUa,  iii.  123. 
,,     zeylanica,  iii.  123. 
Leucindigo,  i.  410. 
Leucoje,  i.  130. 
Leukoion,  i.  130. 
Lewa,  i.  79. 
Liane  vermifuge,  ii.  13. 
Libadiyun  or  Lifadiyun,  ii.  330. 
Licbenes,  iii.  627. 
Lignum  Aloes,  iii.  217. 

„      colubrinum,  ii.  603. 
Ligustrum  Roxburgbii,  ii.  380. 
Liliacese,  iii.  567. 
Lili-cbabe,  iii.  564. 
Limbado,  i.  323. 
Limnophila  gratioloides,  iii.  7. 

,,        gratissima,  iii.  7. 
Limonia  acidissima,  i.  267. 

,,      alata,  i.  266. 
Limodorum  virens,  iii.  388. 
Limpaka,  i.  269. 
Limri,  i.  260. 
Limu,  i.  268,  270. 
Lin  usuel,  i.  239. _ 
Lindenbergia  urticsefolia,  iii.  (J. 
Lineae,  i.  239. 
Linga-tondi,  ii.  92. 
Liugur,  iii.  73. 
Linoleic  acid,  i;  241. 
Linoxyn,  i.  241. 
Linseed,  i.  239. 

„      oH,  i.  240. 
Lintsao,  iii.  104. 
Linum  usitatissimum,  i.  239. 
Lippia  nodiflora,  iii.  57.  _ 
Liquidambar  orientalis,  i.  598. 
Liquid  Storax,  i.  593. 
Liquorice,  i.  491._ 
Lisan-el-asafir,  ii.  393. 
Lisan-el-hamal,  iii.  128. 
Lisan-etb-thour,  ii.  520. 
Liseron  des  champs,  ii.  542. 
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Lislia,  iii.  378. 

Litsaja  sebifera,  iii.  211. 

f,     Stocksii,  iii.  213. 
Little  man's  bread,  iii,  629. 
Lobelia  nicotiansefolia,  ii.  322. 
Lobeline,  ii.  324. 
Lobus  echinodes,  i.  497. 
Lodh.,  ii.  373. 
Lodbar,  ii,  373, 
Lodbra,  ii.  373. 

Lodoicea  seycbellanun,  ui,  620. 

Loganiacese,  ii.  458. 

Loganin,  ii.  469. 

Lobita-rakta,  iii.  296. 

Lokbandi,  i.  294,  355,  ii.  35, 

Lola-sara,  iii.  467. 

Lobum  temulentmn,  iii.  585» 

Lonamla,  i.  158. 

London  Rocket,  i,  121. 

Long,  ii.  20. 

Long  Pepper,  iii.  176, 

Loni,  i.  158. 

Lonia,  i.  158. 

Lonika,  i.  158. 

Loo — see  Lu. 

Loocb  vert,  i.  380, 

Loonooweela,  iii.  9, 

Lopez  root,  i.  261. 

Lorantbaceee,  iii.  227. 

Lorantbns  falcatus,  iii.  231. 

,,        longrflorus,  iii.  230, 
Lot,  iii.  547. 
Lotur  bark,  ii.  374. 
Loturidine,  ii.  376, 
Loturine,  ii.  375. 
Lotus  flowers,  i.  71. 
Louz-el-murr,  i,  564. 
Lovage,  ii.  116. 
Luban,  i.  295. 

„     Javi,  ii.  370. 

,,     Mayati,  i.  298,  301, 
Lubanat,  i.  155. 
Lucerne,  i.  207. 
Lncruban,  i.  147. 
Luf  or  Lufa,  ii.  91. 
Luffa  acutangula,  ii.  80. 
„     amara,  ii.  81. 
ecbinata,  ii.  81. 
Luffab,  ii.  583. 
Luffein,  ii.  85. 
LufiniM,  ii.  306. 
Luna,  i.  44. 
Lukrabo,  i.  142,  146. 
Lupigenin,  i.  485. 
Lupin  blanc,  i.  483. 
Lupinin,  i.  485. 
Lupinus  albus,  i.  483. 
Lupulidine,  i.  485. 
Luvunga  Bcandens,  i.  268. 


Luywan,  iii,  628. 
Luzanine,  i.  485, 
Luzinine,  i.  485. 
Lycaconine,  i.  15. 
Lycaconitine,  i,  13, 
Lycium,  i.  65. 
Lycoctonine,  i.  7,  H, 
Lym  appel,  ii.  366. 
Lythraceae,  ii.  37. 


Ma,  i.  382. 

Ma-el-kbilaf,  iii.  366. 
Ma-ob,  iii.  309. 
Maana,  iii.  567. 
Mabli,  i.  132. 

Macaranga  Roxburgbii,  iii.  315, 
Macassar  oil,  i.  370. 
Mace,  iii.  192. 

(Bombay),  iii.  197. 
Macene,  iii.  196. 
Macbi  kayi,  iii.  360. 
Macbipatri,  ii.  285. 
Macbipattiri,  ii.  285. 
Macboti,  iii.  148. 
Macis,  iii.  192. 

Macziwa-ya-watu-wawili,  iii.  506. 
Mada-cbettu,  iii.  82. 
Mada-bagala,  ii.  75. 
Mada-kacbul,  iii.  404. 
Mada-lada,  i.  269, 
Madalai,  ii.  44. 
Madana,  ii.  204. 
Madana-buntakadu,  ii.  230, 
Madana-gbanta,  ii,  230. 
Madana-gbettu,  ii.  230 
Madana-gingelu,  i.  239. 
Madana-kama-pu,  iii.  20,  38SL 
Madan-mast,  iii.  546. 
Madanvriksb,  ii.  211. 
Madar,  ii.  428. 
Madar-alban,  ii.  436. 
Madar-fluayO,  ii.  436i. 
Madder,  ii.  231. 
Maddi,  ii.  226. 
Madeyan,  i.  509. 
Madba-pati,  iii.  123. 
Madbudruma,  ii.  355. 
Madbukarkatika,  i.  2(59. 
Madbu-madbavi,  ii.  355. 
Madhupusbpa,  ii.  355. 
Madburasa,  iii.  493. 
Madbuka,  i.  492,  ii.  355, 
Maduka-sara,  ii.  355. 
Madbula,  iii.  608. 
Madbura-tvacba,  ii.  12. 
Madburika,  ii.  125. 
Madbvalu,  iii.  551. 
Madbva-eara,  ii.  355. 
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iraiilia-mallige,  iii.  132. 
roixs,  ii.  432. 
:!S  AVormvrood,  ii.  248. 
i-lakari,  iii.  211. 
ra  elam,  iii.  433. 
th-i-Hindi,  iii.  211. 
arc-gida,  ii.  211. 
as-shiiddlii,  i.  345. 
\  a-maiu,  i.  160. 
>liacea3,  i.  39. 

I.  ala,  i.  206. 
4odhuma,  iii.  608. 
v-ala,  ii.  70. 
kiimbhi,  iii.  356. 
'.img,  i.  268. 
hmga,  i.  269. 
-midi,  iii.  67. 
-mula,  ii.  90. 
nirab,  i.  291. 
-nimba,  i.  291,  331. 
rukh,  i.  291. 

ikta,  iii.  46. 
lib,  i.  567. 

:iaracha-rasa,  iii.  281. 
puS-woela,  i.  540. 

i,  ii.  555. 
asliada,  iii.  421. 

II,  ii.  341. 
v'un,  iii.  180. 
-harj,  i.  50. 
ahi-ah,  iii.  1, 
ahraj,  iii.  1. 
ludah,  ii.  545. 
Darwin,  i.  20,  iii.  399. 

lanah,  iii.  255. 
kIo,  ii.  355. 
va,  ii.  356. 

-lakri,  iii.  211. 

-lakti,  iii.  211. 

II  hair,  iii.  625. 
ivannai,  i.  506. 
:.lial,  ii.  204. 

lal,  iii.  360. 

,  iii.  579. 

aa,  iii.  580. 

iii.  360. 
h,  ii.  231. 
u,  iii.  324. 
'phal,  iii.  360. 
.  ii.  266. 

ii,  ii.  215. 
il,  ii.  70. 
randa,  i.  71. 
■-limbu,  i.  266. 
iria,  i.  72. 
'iial,  ii.  321. 
i-sholara,  iii.  579. 
ti,  iii.  579. 
i-maram,  i.  168. 


Maklai-gond,  i.  541. 
Makoi,  ii.  549, 
Makriya-cbilauni,  i.  190. 
Makulaka,  iii.  311. 
Makushtha,  i.  488. 
Malabar  Cardamom,  iii.  428. 

„      Kino,  i.  464. 

,,      Nightshade,  iii.  148. 

,,      nut,  iii.  50. 
Malabari-balad,  ii.  426. 
Malabari-pan-ki-jar,  iii.  437. 
Malabari-supari,  iii.  383. 
Malabari-vacba,  iii.  441. 
Malabathron,  iii.  184. 
Malache,  i.  204. 
Malachra  capitata,  i.  228. 
Malague,  i.  567. 
Mala-karunnay,  i.  260. 
Mala-kuli,  i.  590. 
Malai-tamara,  iii.  603. 
Malai-tangi,  i.  206. 
Malai-vembu,  i.  330. 
Malai-veppam,  i.  330. 
Malan-kua,  iii.  416. 
Malbhok,  iii.  444. 
Malilotus,  i.  405. 
Malkanguni,  i.  343. 
Mallea,  ii.  211. 
Malleamotbe,  ii.  211. 
Mallotoxin,  iii.  300. 
Mallotus  pliilippinensis,  iii.  296. 
Malokia,  i.  205. 
Malum  aureum,  i.  579. 
Malva  parviflora,  i.  228. 

,,    rotimdifolia,  i.  204. 

,,    sylvestris,  i.  204. 
Malvaceae,  i.  201. 
Malvi-gokbru,  iii.  34. 
Malwa  Opium,  i.  89,  91. 
Mamao,  ii.  53. 
Mambala-konnai,  i.  511. 
Mamekh,  i.  37. 
Mamijva,  ii.  515. 
Mamiran,  i.  31,  248. 
Mamitha,  iii.  61. 
'Manaka,  iii.  544. 
Manal-kirai,  ii.  205. 
Manamanda,  iii.  545. 
Mana-pasupu,  iii.  403. 
Manatta-kali,  ii.  649. 
Manchi,  ii.  456. 
Manda,  ii.  456. 
Mandala,  iii.  468. 
Mandar,  i.  451. 
Mandara,  i.  452,  ii.  429. 
Mandaramu,  ii.  428. 
Mandragora  caulescena,  ii.  581. 
„         officinarum,  ii.  581 
vemalis,  ii.  582. 
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Mandragore,  ii.  581. 
Mandi-agorine,  ii.  584. 
Mandi-ako,  ii.  581. 
Manduka-]5arni,  ii.  107. 
Mauduparni,  iii.  374. 
Manelli,  i.  411. 
Mangal,  iii.  586. 
Maiigalya-,  i.  23,  iii.  390. 
Mangalyarha,  i.  23. 
Manga-maram,  i.  382. 
Manga -nari,  iii.  7. 
Maugaie-bongare,  ii.  204. 
Mangaruli,  i.  362. 
Mangifera  indica,  i.  381. 
Mango,  i.  381. 
Mangostan,  i.  167. 

,,  utan,  ii.  366. 

Mangosteen,  i.  167. 
Mangostin,  i.  167. 
Mangrove,  i.  498. 
Manguier,  i.  381. 
Mangustan,  i.  167. 
Manja-kadambe,  ii.  171. 
Manja-pu,  ii.  376. 
Manjal,  iii.  407. 
Manjal-mutlangi,  ii.  134. 
Manjara-sejari,  iii.  291. 
ManjesMa,  ii.  231. 
Manjislitha,  ii.  231. 
Manjith,  ii.  231. 
Manjitti,  ii.  231. 
Manjuslita,  ii.  231. 
Man-kand,  iii.  388. 
Manna  (Alhagi),  i.  418. 

,,      (Calotropis),  ii.  430. 

,,     (Cotoneaster),  i.  583. 

,,     (Tamarisk),  i.  161. 
Mannal,  iii.  407,  544. 
Mannetjes-nooten,  iii.  197. 
Mansa-sij,  iii.  253. 
Mansliim,  i.  320. 
Mansi,  ii.  233. 
Man-sy-lan,  iii.  465. 
Manya,  iii.  388. 
Maphal,  iii.  360. 
Maralingam,  i.  133. 
Maramanjal,  i.  63. 
Marandi,  ui.  42. 
Maravara  Tsjembu,  iii.  549. 
Maravetti,  i.  148. 
March  Violet,  i.  140. 
Marchu,  ii.  563. 
Marchubeb,  iii.  486. 
Mardaraklit,  i.  119. 
Mardum-gyah,  ii.  583. 
Maredi,  ii.  251. 
Margiyeh,  iii.  486. 
Margosa  oil,  i.  327. 

,,      oU-cake,  i.  330. 


Man,  iii.  338, 
Marif/ha,  iii.  108. 
Marijaueh,  ii.  345. 
Mari-manchedi,  i.  395. 
Marinalu,  iii.  407. 
Marjad-vel,  ii.  536. 
Marjolaine,  iii.  108. 
Marjoram,  iii.  108. 
Markava,  ii.  266. 
Marking-nut,  i.  389. 
Marlumatta,  ii.  262. 
Marmaj,  ii.  127. 
Marmakhnz,  ii.  521. 
Marmelos  de  Benguala,  i.  278. 
Marori,  i.  232. 
Marorpbali,  i.  232. 
Marrube  blanc,  iii.  117. 
MaiTubiin,  iii.  121. 
Marrubium  vulgare,  iii.  117. 
Marsada,  ii.  15. 
Marsh  Mallow,  i.  201. 

,,     Marigold,  i.  37. 
Marsdenia  Roylii,  ii.  458. 
MartjTiia  diandra,  iii.  36. 
Marudam-pattai,  iii.  355. 
Maruk-kaUan-kai,  ii.  204. 
Marul,  iii.  493. 
Marutbu,  ii.  16. 
Marutonri,  ii.  41. 
Maruva,  iii.  109. 
Marvel,  ii.  449. 

„      of  Peru,  iii.  132. 
Marvivel,  ii.  449. 
Marwa,  iii.  108. 
Marygold,  ii.  322. 

,,        (French),  ii.  321. 
Marzangiish,  iii.  109. 
Marzanjush,  iii.  109. 
Masandari,  iii.  60. 
Mash,  i  488. 
Masha,  i.  488. 
Mashani,  i.  491. 
Mashapami,  i.  491. 
Mashi-kai,  iii.  360. 
Masho,  iii.  109. 
Mashpami,  i.  491. 
Masht-el-ghoul,  i.  208. 
Maslnn,  iii.  150. 
Mastaki,  i.  379. 
Mastaru,  ii.  285. 
Mastich,  i.  379. 
Masur,  i.  489. 
Masura,  i.  489. 
Maswai-goud,  i.  541. 
Mata,  iii.  468. 
Matangnar,  i.  266. 
Matar,  i.  489. 

Matcho-ya-watu-wawili,iii-  606. 
Math,  i.  488. 
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'.aghasa,  iii.  614. 

jer,  iii.  125. 

^ul,  iii.  125. 

vaudika,  iii.  593. 

icaria  Chamomilla,  ii.  274. 

liiola  incana,  i.  120,  130. 

i-jjal,  i.  293. 

i-pal-tiga,  ii.  534, 

I,  ii.  355. 

sari,  ii.  362. 

. thakkooroontho,  i.  137. 

'  o  sauvage,  i.  204. 

•,  iii.  443. 
,  i.  370. 
al,  iii.  148. 
aphal,  iii.  360. 
ika,  iii.  360. 
in,  iii.  360. 
ir-manikham,  i.  206. 
na,  ii.  211. 
uraka,  iii.  627. 
iriyun,  iii.  224. 

I'iyim-i-Hindi,  i.  459. 
irona,  ii.  286. 
iiu,  i.  492. 
.1,  Maziui,  iii.  361. 
iiphal,  iii.  360. 
low  Rue,  i.  34. 

-sayelah,  i.  595. 

nic  acid,  i.  88. 

uidine,  i.  88. 

iiin,  i.  88. 

iiopsis  aculeata,  i.  112. 

.,        nepalensis,  i.  112. 

Wallichii,  i.  112. 
I,  iii.  211. 

i-lakadi,  iii.  211. 
ifal  opium,  i.  89. 
inier,  iii.  274. 

d'Espagne,  iii.  277. 

a-harma,  i.  310. 

lya,  i.  307. 
habha,  ii.  25. 
havama,  ii.  25. 
ak,  i.  492. 
edi,  ii.  41. 
Tidi,  ii.  41. 

araettavi-chettu,  i.  3'66. 
ilcuca  Leucadendron,  ii.  23. 
iithin,  i.  29. 
ithion,  i.  28. 
tomaccte,  ii.  34. 
^ito8c,  i.  420. 

Azadirachta,  i.  322,  647. 

Azcdarach,  i.  330. 

dubia,  i.  332. 
•-eiT!,  i.  322. 
"t,  i.  404. 
'jtu3  alba,  i.  406. 


Melilotus  parviflora,  i.  405. 
Melissa,  iii.  117. 
Melon  d'eau,  ii.  63. 
Meihecylon  edule,  ii.  34. 

tinctoriuro,  ii.  35,  iii.  297. 
Memecylon  comestible,  ii.  34. 
Menashina-kaya,  ii.  563. 
Menasa,  iii.  166. 
Mendi,  ii.  41. 
Mendika,  ii.  41. 
Menispermaceie,  i.  47. 
Menispermine,  i.  62. 
Menphal,  ii.  204. 
Mente,  i.  401. 
Mentha  aquatica,  iii.  103. 

,,      arveusis,  iii.  103. 

,,       var.  pipei-asoens, 
iii.  104. 

,,      incana,  iii.  103,  108. 

„      piperita,  iii.  103. 

,,      sativa,  iii.  103. 

,,      sylvestris,  iii.  101. 
Menthe  sauvage,  iii.  101. 
Menthol,  iii.  104. 
Menthya,  i.  401. 
Mentula,  i.  401. 
Meradu,  i.  155. 
Meralisinghi,  ii.  450. 
Meras,  ii.  60. 

Merendera  persica,  iii.  496. 
Mesha-sringi,  ii.  451. 
Mesta-pat,  i.  213. 
Mesua  ferrea,  i.  170. 
Mesua  Naghas,  i.  170. 
Methi,  i.  401. 

J,     modaka,  i.  402.. 
Methyl-coniine,  ii.  113  . 
Methylcrotonic  acid,  iii.  284. 
Mexican  Poppy,  i.  109. 
Mezereon,  iii.  224. 
Mhaisa-bol,  i.  310. 
Mhaisa-guggal,  i.  310. 
Miah — see  Meah. 
Michelia  Champaca,  i.  42. 

,,      nilagirica,  i.  43. 

,,       Rheedii,  i.  42. 
Micromeria  capitellata,  iii.  108. 
Midi-gass,  iii.  67. 
Milagay,  ii.  563. 
Milagu,  iii.  166. 
Milakaranai,  i.  260. 
Milem  rama,  ii.  271. 
Milh-el-tai-tir,  i.  358. 
Milk-bush,  iii.  252. 
Milk-thistle,  ii.  319. 
Milk-weed,  ii.  427. 
Millefeuille,  ii.  271. 
MiUott,  iii.  580.  _ 
Mimosa  pudica,  i.  538. 
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Mimtunuli,  i.  488. 
Mimusops  Elengi,  ii.  362. 

hexandi-a,  ii.  364. 
Mindiial  or  Mindlila,  ii.  204. 
Migiit,  iii.  263. 
Mint,  iii.  101. 
Mii-abilis  Jalapa,  iii.  132. 
Mirach,  iii.  166. 
Mirapa-kaya,  ii.  563. 
Mirch,  ii,  563. 
Mircliai,  ii.  530. 
Mirchi,  ii.  563. 
Miri,  iii.  166,  212. 
Miringa,  iii.  15. 
Mirigalu,  iii.  166. 
Mirsingha,  ii.  563. 
Mishk-bhendi,  i.  209. 
Mishk-danali,  i.  209. 
Mishk-i-taramashia,  iii.  115. 
Mishk-i-zamin   {Arab,   for  Cypei 

iii.  552. 
Mishmi-tita,  i.  31. 
Mishran,  iii.  14.  ^ 
Misreya,  ii.  128. 
Misri,  iii.  594. 
Mistletoe,  iii.  227. 
Misurpappu,  i.  489. 
Misurpurpm-,  i.  489. 
Miswak-el-Abbas,  i.  480. 
Mitha-akarkara,  ii.  281. 
Mitba-bish,  i.  10. 
Mitha-gokbru,  i.  243. 
Mitba-kirayat,  ii.  514. 

Mitba-lakri,  i.  491. 

Mobarkba,  iii.  624. 
Mocba,  i.  215. 

Mocbaka,  iii.  444. 

Mocba-ras,  i.  215. 

Mocbni,  iii.  586. 

Mock  orange,  i.  154. 

Modecca  palinata,  ii.  97: 

Modera-canni,  i.  243. 

Modi,  iii.  176. 

Modira-canii-am,  ii.  502. 

Moduga-bunka,  i.  454. 

Moduga-cbettu,  i.  454. 

Moduga-vittulu,  i.  454. 

Mogadam,  ii.  362. 

Mogalu,  iii.  535. 

Mogbira,  iii.  122. 

Moghli-erendi,  iii.  274. 

Mogra  or  Mogri,  ii.  379. 

Moha,  ii.  355. 

Mohari,  i.  123. 

Mobin,  i.  393. 

Mobra,  iii.  356. 

Moka  aloes,  iii.  472. 

Moltne,  iii.  1. 

Molenppu,  iii.  586. 


Mollugo  hirta,  ii.  104. 
„       Bpergula,  ii.  103. 
stricta,  ii.  103. 
Mombin  de  Malabar,  i.  395. 
Momordica  Cbarautia,  ii.  78. 

,,        cocbinchinenBis,  ii.  77. 
,,        Cymbalaria,  ii.  79. 
,,        dioica,  ii.  74. 
,,        umbellata,  ii.  89. 
Monkey-bread  tree,  i.  218. 
Monkey-nut,  i.  494. 
Monks' -pepper,  iii.  76. 
Monora-mal,  i.  506. 
Moo — see  Mu. 
Mooda-cottan,  i.  366. 
Moonoodoo-moordoo,  i.  430. 
Moorenkappen,  ii.  566. 
Mora-ageru,  ii.  50. 
Morala,  i.  394. 
Moranna,  iii.  42. 
Moreda,  i.  394. 
Morelle  furieuse,  ii.  572. 

,,  .  noire,  ii.  549. 
Morinda  citrifoba,  ii.  226. 

,,      tinctoria,  ii.  226. 
Morindin,  ii.  228. 

Morindon,  ii.  223. 

Moringa  concanensis,  i.  396. 
,,       pterygosperma,  i.  396. 

Moriageee,  i,  396. 

Mormassi,  ii.  50. 

Morpaukbi,  iii.  627. 

Morpbia,  i.  82,  88. 

Morungby  root,  i.  396. 

Morvel,  iii.  493. 

Morwel,  i.  35. 

Mosambi-cbana,  i.  495. 

Mosbatine,  ii.  274. 

Mosbabbar,  iii.  467. 

Mosina,  i.  239. 

Mosumxiski,  ii.  94. 

Motb,  i.  488. 

Motba,  iii.  552. 

Mofcba-dagada-pbul,  iii.  627. 

Motbe-til,  iii.  26. 

Motbi-arani,  iii.  66. 

Motbi-dudbi,  iii.  247. 

Motbi-kuhili,  i.  450. 

Motbi-pippali,  iii.  178. 

Motbi-riagani,  ii.  655. 

Motbo-araduso,  i.  291. 

Motbo-piinpali,  iii.  543. 

Motiya,  iii.  658. 

Mottenga,  iii.  556. 

Mouda,  i.  394. 

Mom-on  rouge,  ii.  345. 

Mous.se  de  Cbiuc,  iii.  635. 

Moutarde  noire,  i.  122. 

rouge,  i.  123. 
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wana,  i.  219. 

wTah  flowers,  iii.  356. 

oil,  iii.  356. 
rdi,  iii.  338. 
re,  i.  393. 
mIu,  iii.  468. 
idu-pushpa,  i.  562. 
•iga-shingi,  i.  232. 
inala,  i.  71. 
icca-piii,  ii.  94. 
iclihnie,  iii.  582. 
ichkand,  i.  233. 
ichukanda,  i.  233. 
lohxir,  iii.  142. 
icuna  monospenna,  i.  450. 
,,      pruriens,  i.  447. 
idar,  ii.  428. 
ularine,  ii.  434. 
Ldga,  i.  488. 
aclgapami,  i.  488. 
iidnka,  i.  108, 
ududa,  i.  338. 
udugu-davare,  i.  638. 
udumula-kalli,  iii.  254. 
ugani,  i.  488. 
ugliilan,  i.  541. 
ugrela,  i.  28. 
idzak-i-asli,  iii.  228. 
ukitha,  ii.  519. 
ukia  scabrella,  ii.  94. 
ukku-rattai,  iii.  130. 
iiknya,  i.  488. 
uktajuri,  iii.  291. 
ukul,  i.  311. 
ukul-i-Arabi,  i.  312. 
ukul-i-azrak,  i.  311. 
iikul-i-yahud,  i.  311. 
Ilia,  i.  129. 
ulaka,  i.  129. 
ulatthi,  i.  491. 
!d-ilava-maram,  i.  515. j 
nUn,  iii.  15. 

ullarauttala-gida,  i.  341. 
•lUangi,  ii.  129. 
'illein,  iii.  1. 
[iilli,  ii.  555. 

I  ullu-buraga-mara,  i.  215. 

dlu-gaUi,  i.  99. 
l  uUu-kirai,  iii.  138. 
lallii-kulla-piittai,  i.  66. 
iuUu-vengai,  iii.  268. 
tiilu-govinda,  iii.  43. 
[ulu-gundu,  iii.  380. 
lunaga,  i.  396. 
luBakha,  i.  357. 
'undi,  ii.  257. 
'■  undikasa,  ii.  257. 
lunditika,  ii.  257. 
lundla-buraga-chettu,  i.  215. 


Mundulea  suberosa,  i.  417. 
Mung,  i.  488. 
Munga-luppu,  iii.  586. 
Miinga-peru,  i.  394. 
Mungusvel,  ii.  200. 
Munja,  ii.  226. 
Munni,  iii.  66. 
Mura,  i.  394. 
Murahvi,  iii.  493. 
Murchob,  i.  265. 
Muricia  cocbinchinensis,  ii.  77 
Murkalu,  i.  394. 
'  Murkanda-chettu,  iii.  291. 
Murnmria,  ii.  257. 
Muro,  i.  129 
Murraya  exotica,  i.  265. 

,,      Koenigii,  i.  262. 
Murrayin,  i.  265. 
Murrukkan-maram,  i.  454. 
Murukkan-pishin,  i.  454. 
Murukkan-virai,  i.  454. 
Murungai,  i.  396. 
Murungi,  i.  396. 
Murva,  iii.  493. 
Musa  paradisiaca,  iii.  443. 
Musali,  iii.  462. 
Musambra,  iii.  467. 
Muscade,  iii.  192. 
Muscat  garlic,  iii.  492. 
Musha-kami,  ii.  539. 
Mushadi,  i.  64. 
Musbaippe-yetti,  iii.  211. 
Musbidi,  ii.  458. 
Musbk-i-wali,  ii.  238. 
Mnsbkami,  ii.  539. 
Musbli,  iii.  462. 
Musbti-vittulu,  ii.  458. 
Musbtru,  iii.  225. 
Musk  Mallow,  i.  209. 
Musla-semul,  i.  216. 
Musli-kand,  iii.  462. 
Mussajnda  frondosa,  ii.  202. 
Muata,  iii.  656. 
Mustaka,  iii.  552. 
Mustard  (black),  i.  122. 

„      (Indian),  i.  123. 

,,      oU,  i.  126. 
Mutba,  iii.  552. 
Muthel,  iii.  465,  515. 
Muttaga-bija,  i.  454. 
Muttaga-gonda,  i.  454. 
Muttaga-mara,  i.  454. 
Muttah  kacb,  iii.  554. 
Muzz,  i.  579. 

Mya-misbmi-baibaik,  i.  8. 
Myab  seik,  iii.  351. 
Mylitta  lapidescons,  iii.  628. 
Myoctonine,  i.  14. 
Myrica  Nagi,  iii.  355. 
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Myi'icaoese,  iii,  355. 
Myristic  acid,  iii.  196. 
Myristica  fragrans,  iii.  192. 

malabaiica,  iii.  197. 
Myristicero,  iii.  192. 
Myristicene,  iii.  195. 
Myristicin,  iii.  195. 
Myristicol,  iii.  195. 
Myristin,  iii.  195. 
.Myrobalan  (beleric),  ii.  6. 

(chebullc),  ii.  1. 
(Egyptian)^  i.  284. 
,,        (emblic),  ill.  261. 
Myi-oTaalanin,  ii.  5. 
Myronate  of  Potasli,  i.  126. 
Myrosin,  i.  126. 
Myrrh,  i.  304. 

(Arabian),  i.  306. 

„      (Chinese),  i.  307. 

,,      (Persian),  i.  307. 
Myrsinese,  ii.  349. 
Myrtacese,  ii.  17. 
Myrte,  ii.  32. 
Myrtle,  ii.  32. 
Myrtus  communis,  ii.  32. 


Naanaa,  iii.  103. 
Nabat,  iii.  593. 
Nachchumppan,  ii.  437. 
Nachuta,  iii.  269. 
Nadeyi,  i.  474. 
Naet-kmgu,  ii.  207. 
Nadika,  i.  236. 
Naet-kiim,  ii.  95. 

Naga — see  Nag  and  its  compounds. 
Naga-bala,  i.  206. 
Naga-champa,  i.  170. 
Naga-dali,  ii.  99. 
Naga-damani,  ii.  285. 
Naga-danti,  ii.  525,  iii.  311. 
Naga-davano,  ii.  285. 
Naga-davana,  iii.  464. 
Naga-donda,  ii.  90. 
Naga-golugu,  i.  265. 
Naga-kali,  ii.  99. 
Naga-karia,  iii.  480. 
Naga-kuda,  ii.  226. 
Naga-malle,  iii.  55. 
Naga-malli,  iii.  55. 
Naga-mallije,  iii.  55. 
Naga-motha,  iii.  554. 
Naga-mushadi,  i.  64,  ii.  502. 
Naga-mustika,  iii.  554. 
Naga-pu,  i.  236. 
Naga-ranga,  i.  269. 
Naga-sampagi,  i.  170. 
Naga-valli,  ii.  202,  iii.  183. 
Nagadali-sappu,  i.  249. 


Nagala-dudheli,  ii.  442. 
Nagara,  iii.  421. 
Niigchampa,  i.  170. 
Nagdamaui,  iii.  464. 
Nagdoni,  ii.  285. 
Nagdoun,  ii.  285. 
Nagecuram,  i.  170. 
Nagetta,  i.  190. 
Naghzak,  i.  382. 
Nagkesar,  i.  170. 
Nagkosara,  i.  170. 
Nagli,  iii.  480. 
Nagphani,  ii.  99. 
Naguru-chettu,  iii.  70. 
ISTahi-kuddaghoo,  i.  131. 
Nahushakhya,  ii.  238. 
Nai-bel,  i.  267. 
Nai-Tela,  i.  131 
Naitakkile,  iii.  76. 
Naka,  iii.  608. 
Nak-chikni,  ii.  444. 
Nakka-vulli-gida,  iii.  476. 
Nakkera,  ii.  518. 
Nakpatar,  ii.  527. 
Naktamala,  i.  468. 
Nakuli,  ii.  200. 
Nalakanu-gida,  i.  333. 
Nalaika,  ii.  207. 
NaU-chi-bhaji,  ii.  540. 
Nalla-jilakara,  i.  28. 
Nalla-mada,  iii.  82. 
Nalla-maddi-chettu,  ii.  16. 
Nalla-rajan,  i.  319. 
Nalleru,  i.  3G2. 
Nalugu,  i.  364. 
Nanabala,  iii.  247. 
Nan,  iii.  608. 
Nanas,  iii.  507. 
Nandia-vatai,  ii.  413. 
Nandibattal,  ii.  238,  413. 
Nandini,  ii.  238. 
Nandivxiksha,  i.  339. 
Nandnik,  iii.  345. 
Nandurike,  i.  339. 
Nandyavarta,  ii.  238. 
Nanha-pusi-toa,  iii.  250. 
Nan-i-kulagh,  i.  205. 
Nanjare,  ii.  200. 
Nanjiu-beru,  iii.  159. 
Nanjundan,  i.  284. 
Nauidiah,  ii.  116. 
Nannari,  ii.  446. 
Nanthia-vatai,  ii.  413. 
Napelline,  i.  7. 
Nara-dabba,  i.  268. 
Narak-karandai,  ii,  255. 
Narakya-ood,  iii.  316. 
Naral,  iii.  511. 
Naral-cha-jhada,  iii.  611. 
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irali-mad,  iii.  511. 
iraiuamidi,  iii.  211. 
LHiugi,  i.  268. 
irauj,  i.  270. 
iranji,  ii.  542. 
ira-seja,  iii.  253. 
irayana  taila,  iii.  483. 
irceiue,  i.  88. 
ircissus  Tazetta,  iii.  498. 
arcotine,  i.  83,  88. 
ardin,  ii.  234. 

ardostacliys  Jatamansi,  ii.  233. 
irdus,  iii.  567. 
iregamia  alata,  i.  333. 
iregamine.  i.  336. 
trenga,  i.  270. 
irikadam^  iii.  511. 
irikela,  iii.  514. 
iiiTigin,  i.  274. 
irjil,  iii.  515, 
irjil-bahri,  iii.  520. 
rjil-i-daiyai,  iii.  520. 
iri-vengayam,  iii.  476. 
iriyal,  iii.  511. 
iriyal-ka-per,  iii.  511. 
irkachura,  iii.  403. 
irlaung,  ii.  20. 

iruvel,  ii.  166.  • 

iruvili,  ii.  518. 

crvel  or  Narwel,  ii.  166. 

isaguni-gida,  i.  447. 

isarjanghi,  ii.  102. 

isona,  iii.  15. 

asturtium,  i.  120,  121,  iii.  489. 

,,       officinale,  i.  130. 
■  ta,  i.  497. 
■it-aki'odu,  iii.  278. 
ative  Laurel,  i.  154. 
ittavil,  iii.  348. 
i  ttu-akhrotu,  iii.  278. 
ittu-ati-vadayam,  i.  18,  iii.  548. 
tum-papala,  ii.  211. 
ivanauji-cha-pala,  ii.  320. 
i.vel,  ii.  25. 
ivette,  i.  122. 
ivili,  iii.  318. 

yaphatki,  i.  366. 
lyeti,  iii.  247. 
lyityaga,  iii.  68. 
lypalai,  ii.  437. 
t-ynviri,  iii.  135. 
izbo,  iii,  83. 
izbu,  iii.  83. 

fi—see  Ni. 

cla  elara,  iii,  433. 

em,  i.  323. 

„     oil,  i.  327. 

I,      ,,  soap,  i.  323, 

galu-gida,  i.  243. 


Negli,i.  155. 
Negro  cofEee,  i.  520. 
Nehoemeka,  ii.  92. 
Nela-amudamu,  iii.  272. 
Nela-bevina-gida,  iii.  46. 
Nela-bevu,  ii.  511. 
Nela-galli,  ii.  515. 
Nela-guUa,  ii.  557. 
Nela-gumadi,  iii.  73.  • 
Nela-gumbala,  ii.  534. 
Nela-kadali,  i.  494. 
Nela-mulaka,  ii,  557 
Nela-naregam,  i.  333. 
Nela-naringu,  i.  333. 
Nela-pauna-marava,  iii.  625. 
Nela-ponna,  i.  526, 
Nela-tadi,  i^i.  462. 
Nela-velaga,  i.  281, 
Nela-vemu,  ii.  511,  iii.  46, 
Nelagale-kayi,  i.  494. 
Nella — see  Nela. 
Nelli-kai,  iii.  261. 
NeUi-kaya,  iii.  261. 
NeUi-kayi,  iii,  261. 
Nelli-kumbalu,  ii.  534. 
Nelli-usirika,  iii.  266. 
Nelumbium  magnifique,  i.  70. 

,,       speciosum,  i.  70. 
Nepala,  iii.  281. 
Nepala-nimba,  iii.  5. 
Nepali — see  Nipali, 
Nepaline,  i.  5. 
Nepaul  Aconite,  i.  1. 

,,     Barberry,  i,  64. 
Nepenthe,  ii.  627. 
Nepeta  ciliaris,  iii.  116. 
Neredi,  ii,  25. 
Nereipoottie,  iii.  49. 
Neriantine,  ii,  401. 
Neri-arisbippal,  i.  594. 
Neriine,  ii.  401. 
Nerija,  i.  345. 
Neriodorein,  ii.  400, 
Neriodorin,  ii.  400. 
Nei-ium  Oleander,  ii.  399. 

,,       odorum,  ii.  398. 
Nerunji,  i.  243. 
Nervalum,  iii.  281. 

unnay, .iii.  283. 
Netrio-tbora,  iii.  252. 
Nettavil,  iii.  348. 
Netrmala,  i.  60. 
Neuracanthus  spbterostacliyus, 
Nevadunga,  iii.  253. 
Nevale,  ii.  25. 
Nevarung,  iii.  253.  _ 
New  Guinea  resin,  i.  321, 
Ngai,  ii.  262. 

„     camphor,  i.  201,  ii.  252, 
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Nhola,  ii.  92. 
'  Nhyu,  ii.  169. 
Nibendj,  ii.  G27. 
Nicker-treo,  i.  496. 
Nicotiana  Tabaciim,  ii.  632. 
Nicotiauiii,  ii.  640. 
Nicotine,  ii.  640. 
Nictanthe  Arbro-triste,  ii.  376. 
Nidigdhika,  ii.  557. 
Nielle,  i.  28. 
Niepa,  i.  293. 
Nigachuni,  iii.  250. 
Nigella  sativa,  i.  28. 
Niger  seed,  ii.  269. 
Night  Jasmine,  ii.  376. 
Nightshade,  ii.  549. 
Nigudi,  iii.  73. 
Niguri,  iii.  73. 
Nikochaka,  ii.  164. 
Nil,  i.  406. 
Nil-kolomi,  ii.  530. 
Nila,  i.  406. 
Nilacumal,  iii.  78. 
Nila-kadalai,  i.  494. 
Nila-panai-kizhangu,  iii.  462. 
NQa-phala,  ii.  25. 
NUa-pulai,  iii.  138. 
Nila-pushpa,  ii.  343. 
NUa-pushpi-che-bij,  ii.  530. 
Nila-vagai,  i.  531. 
NHa-vembu,  ii.  511,  iii.  46. 
NQa-veppa,  ii.  511,  iii.  46. 
Nila-vilam,  i.  231. 
Nila-virai,  i.  526. 
Nilaisedachi,  i,  158. 
Nilam,  i.  406. 
NiU,  i.  406, 
NUi-chahe,  iii.  564. 
Nili-mandii,  i.  406. 
Nilkant,  ii.  510. 
Nilkanth,  iii.  403. 
Nilufer,  i.  71. 
Nim,  i.  323. 
Nimb,  i.  323. 
Nimba,  i.  323. 
Nimbamu,  i.  323. 
Nimbara,  i.  332. 
Nimbuka,  i.  269. 
Nimma-gaddi,  iii.  564. 
Nimma-tulasi,  iii.  85. 
Nimurdi,  ii.  254. 
Nindika,  ii.  527. 
Nindo-trikimd,  i."245. 
Nipal  pepper,  ii.  563. 
Nipali-dhanya,  i.  256. 
Nipalo,  iii.  281, 
Nir  or  Nor. 
Niradimutii,  i.  148. 
Niradivittulu,  i.  148. 


Nirbhedin,  ii.  460. 
Nirbishi,  i.  21,  iii.  400,  536, 
Nirbraini,  iii.  8. 
Nirgundi,  iii.  73. 
Nirkirambu,  ii.  49. 
Nirjara,  i.  55. 
Nirraali,  ii.  505. 
Nirmulli,  iii.  36. 
Nirnochi,  iii.  73. 
Nirpongelion,  iii.  24. 
Nirpulli,  iii.  .510. 
Nirugobbi,  iii.  36 
Nii-u-kassuvu,  iii  509. 
Nirumel-neruppu,  ii.  37. 
Niru-vavili,  iii.  73. 
Nirvala,  i.  133. 
Nirvalam,  iii.  281, 
Nirvishi,  i.  21,  iii.  556. 
Nisa,  Nisan,  iii,  408,  4*26 . 
Nishotar  or  Nishottar,  ii  527. 
Nisinda,  iii.  73. 
Nisot,  ii.  527. 
Nivali,  ii.  505. 
Nivara,  iii.  603. 
Nochi,  iii.  73. 
Noir  de  Francfort,  i.  358. 
Notonia  grandifiora,  ii.  320. 
Noyeau  plant,  ii.  540. 
Nripa-druma,  i.  511. 
Nudhosa,  ii,  94. 
Nugge,  i.  396. 
Nuk,  ii.  269. 

Nukhud-i-alwandi,  iii.  166. 
Nuna-maram,  ii.  226. 
Nunbora,  i.  139. 
Nuphar  luteum,  i.  72. 
Nuphai-ine,  i.  72. 
Nuskul,  i.  394. 
Nutkaner,  i.  150. 
Nutmeg,  iii.  192. 

camphor,  iii.  195. 

cardamom,  iii.  436. 
Nutti-chm-i,  ii.  230. 
Nuvvulu,  iii.  26. 
Nux  myristica  mas,  iii.  197. 
Nux  vomica,  ii.  495. 
Nyadale-huvvu,  i.  71. 
Nyagrodha,  iii.  339. 
Nyctagineae,  iii.  130. 
Nyctanthes  Arbor -tristis,  ii.  376. 
Nyctanthine,  ii.  378. 
Nymphrea  alba,  i.  72. 
Nymphseaceae,  i.  70. 


Oak,  iii.  360. 
Occhi,  i.  418. 

Ochrocarpiis  longifolius,  i.  172. 
Ocimura  Basilioum,  iii.  83. 
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niuu  gratissimum,  iii.  85. 
,      sanctum,  iii.  86. 
llam,  ii.  410. 
i-manii,  i.  393, 
,  i.  365.  • 

na  Wodier,  i.  393,  548. 
ya-maram,  i.  393. 
ivan,  iii.  269. 
let  d'Inde,  ii.  321. 
—see  Oleum, 
mu-katta,  i.  500. 
iii.  546, 

btambol,  i.  233. 
-maruthu,  ii.  16. 
enlandia  biflora,  ii.  198. 
,,         corymbosa,  ii.  197. 
,,        umbellata,  ii.  199. 
a  glandulifera,  ii.  379. 
aceae,  ii.  376. 
ander,  ii.  398. 
andrine,  ii.  401. 
n-chaha,  ui.  564. 
n-kiraita,  iii.  46. 
um  amygdalae,  i.  565 . 
)  ,,        amarae,  ii.  567. 

,     anacardii,  i,  389. 
,     andropogonis,  iii,  564. 
,     anethi,  ii.  129, 
anisi,  i.  41. 
aracliis,  i.  495. 
I     a-rgemones,  i.  Ill, 
,     aurantii  cort,  i.  277. 
1     azadirachtae,  i.  322. 
,     bassiae,  i.  354. 
M     cajuputi,  ii.  23, 
,     calophylli,  i.  174. 
,,'    camphorae,  i.  200,  iii.  200. 
,,     caryophylli,  ii.  22. 

cassias,  iii.  207. 
,     celastri,  i.  345. 
cinae,  ii.  291. 
cinnamomi,  iii.  207. 
coriandri,  iii.  130. 
crotonis,  iii.  282, 
cubebae,  iii,  181. 
,     dipterocarpi,  i.  192. 
fcEniculi,  ii.  124. 
(.„     garcineae,  i.  165. 
■J,    gaultheriae,  ii.  327. 
i^M     gossypii,  i.  227. 
i  >>     gynocardiae,  i.  145, 
>f     hydnocarpi,  i.  149. 
M     infernale,  iii.  275, 
It    jatamansi,  ii.  238. 
»,     jatrophae,  iii.  276. 
»    jiiniperi,  iii.  372. 
>»     liraonis,  i.  276. 
»j     lini,  i.  241. 
>.    marjoranee,  iii.  109. 

H 


Oleum  melissae  indicae,  iii.  117, 
,,    menthae,  ui.  104. 

mesuae,  i.  172. 
„    moringae,  i.  399. 
myristicae,  iii.  195. 
myrrhae,  i.  308. 
neroli,  i,  277. 
„    nigrum,  i.  344. 
„    nucis  indicae,  ii.  464. 
papaveris,  i.  87. 
pongamia3,  i.  468. 
raphani,  i.  129. 
„    ricini,  iii.  303. 
I,  majoris,  iii.  275. 

rosae,  i.  577. 
,,  rutae,  i.  251. 
,,    santali,  iii.  238. 

semecarpi,  i.  389. 
I,    sesami,  iii.  30. 

sinapis,  i.  127. 
„    sterculias  foetid,  i.  231. 
„    terebinthinae,  i.  378. 
„    tiglii,  iii,  283. 
„    vateriae  indicae,  i.  197. 
,,    verbenas,  iii.  665. 
,,    zanthoxyli,  i.  259. 
Olibanum,  i.  295. 
Oli-kirayat,  iii.  46. 
011a,  iii,  546. 
Omam,  ii.  116. 
Omamu,  ii.  116. 
Omamu-aku,  iii.  92. 
Omu,  ii.  116. 
Onagraceae,  ii.  49. 
Ondelaya,  ii.  107. 
Onion  garlic,  iii.  492. 
Onosma  bracteatum,  ii.  524. 
ecbioidea,  ii.  524. 
,,     Hookeri,  ii.  524. 
Onth,  i.  167. 
Oo — see  U. 
Ood,  i.  292,  iii.  219 
I  Ooghai-putfcay,  ii.  381. 
Oustindische  ofte  wilde  Salie,  ii.  251. 
Opaque  Bdellium,  i.  310,  3L2. 
Ophelia  Ohirata — see  Swertia. 

multiflora,  ii.  615. 
Ophelic  acid,  ii,  513. 
Ophiorrhiza  Mungos,  ii.  199. 
Ophioxylin,  ii.  417. 
Ophioxylon  serpentinum,  ii.  414. 
Opiamine,  i.  88. 
Opium,  i.  73. 

„      abkari,  i.  80,  89. 
,,      (adulteration  of),  i.  81. 
,,      alkaloids,  i.  82,  87,  92. 
,,      analysis,  i.  89. 
,,      (Behar),  i.  75,  89. 
Benares,  i.  75. 
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Opium  (classification  of),  i.  103. 
eating,  i.  92. 
(lOiandesli),  i.  89. 
„     (Malwa),  i.  83,  89. 
„     (medicinal),  i,  88. 
„     (Patna),  i.  89, 
,,     (Persian),  i.  89. 
(Sind),  i.  89. 
(toxicology  of),  i.  98. 
Ophthalmic  Barberry,  i.  65. 
Opuntia  DiUenii,  ii.  99. 

Tuna,  ii.  100. 
Orange,  i.  268. 

purgative,  iii.  278. 
Oranger,  i.  268. 
Orcanette,  ii.  524. 
Orchidacese,  iii.  384. 
Orchis  latifolia,  iii.  384. 

„     laxifolia,  iii.  384. 
Origan  aquatique,  ii.  247. 
Origanum  Marjorana,  iii.  108. 
Orila-tamaray,  i.  139. 
Ormocarpum  sennoides,  i.  430, 
OroxyHn,  iii.  18. 
Oroxylum  indicum,  iii.  15. 
Orris  camphor,  iii.  453. 

root,  iii.  451. 
Oryza  sativa,  iii.  601. 
Osari,  ii.  245. 
OseUle  de  Guinee,  i.  212. 
Osht,  i.  167. 

Ossifraga  lactea,  iii.  252. 
Otto  of  Hoses,  i.  576. 
Oufa,  i.  2] 8. 
Ouplate — see  Upalet. 
Ova,  ii.  116. 
OvaU,  ii.  362. 
Oxalide  corniculee,  i.  246, 
Oxalis  corniculata,  i.  246. 
Oxyacanthine,  i.  68. 
Qxy-camphor,  iii,  202. 
Oxy-carmabin,  iii.  332. 
Oxymyrsine,  ii.  33. 
Oxystelma  esculentum,  ii.  457. 


Paban,  i.  71. 
Pabarpani,  ii.  523. 
Pachcha-arali,  ii.  406. 
Pachcha-ganneru,  ii.  406. 
Pachchai-alari,  ii.  406. 
Pad,  iii.  20. 
Pada-rohada,  iii,  &39. 
Padal,  iii.  22. 
Padar,  iii.  22. 
Padara,  iii.  20. 
Padavalam,  ii.  73. 
Padi,  iii.  417. 


Padma,  i.  71. 
Padma-charini,  i.  137. 
Padma-kasta,  i.  567. 
Padma -pushkara,  iii.  4&1 
Padmini,  i.  71. 
Padri,  iii.  20,  22. 
Padri-gida,  iii.  20,  22. 
Padshah -salab,  iii.  491. 
Paedebiri,  ii.  228. 
Psederia  fcEtida,  ii.  228. 
Psederine,  ii.  230. 
Pssonia  albiftora,  ii.  305. 

,,     coraUina,  i.  30. 

,,     emodi,  i.  37. 

, ,     ofEicinalia,  i.  29. 
Pahada-mala,  i.  63. 
Pahari,  i.  53. 

Pahari-kanda  {Syn,  fur  L.  hyaci 

thoides),  iii.  478. 
Pahar-mul,  i.  53. 
Paidi-tangedu,  i.  520. 
Pain  de  porceau,  ii.  347. 
Pain  de  singe,  i.  220. 
Paina-schuUi,  iii.  42. 
Painpai,  ii.  52. 
Paiwand-i-miryam,  i.  567. 
Pair,  iii.  345. 
Pakar,  iii,  345. 
Pakhanbed,  i.  585. 
Pakhar,  iii.  338. 
Pakku,  iii.  422. 
Pakri,  iii.  338. 
Pala,  iii.  443. 
Paia-garuda,  ii.  38G. 
Pala-indigo,  ii.  398. 
Palak,  iii.  146. 
Palak-juhi,  iii.  55. 
Palang,  ii.  146. 
Palangmishk,  iii.  90. 
Palan-kizhangu,  iii.  399. 
Palas  or  Palash,  i.  454. 
Palas-gonda,  i.  454. 
Palas-M-binj,  i.  454. 
Palas-ki-gond,  i.  454. 
Palas-paparo,  i.  454. 
Palas-papra,  i.  454. 
Palas-velj  i.  458. 
Palasha,  i.  454. 
Palasha-che-bi,  i.  454. 
Palashamu,  i.  454. 
Palehasan,  iii.  268. 
Paletuvier  blanc,  iii.  82. 
Palita-mandar,  i.  451. 
Palla,  ii.  364. 
Palleru-mullu,  i.  243. 
Palmse,  iii.  511. 
Palmatoria  d'infemo,  ii.  99- 
Pal-mpdekka,  ii.  534. 
Palmyra,  iii.  519. 
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),  i.  55. 
de  Ciilebra,  ii.  447. 

ingi,  i.  213. 

ipaghel-kalung,  ii.  75. 

val,  ii.  73. 

'ania,  iii.  15. 

ipe,  ii.  238. 

uikh,  iii.  58. 

,  iii.  183. 

I,  iii.  625. 

-ki-Jar,  iii.  437. 

a-lavanga,  ii.  49. 

a-salt,  iii.  550. 

acou,  ii.  163. 

;ii,  iii.  519. 

ai-maram,  iii.  519. 

am-palka,  iii.  197. 

aquilon,  ii.  163. 

asa,  iii  355. 

ax  Ginseng,  ii.  162. 

■ha-bala,  i.  206. 

ha-bhadra,  ii.  198, 

■ha-kapittha,  i.  282. 

■ha-nimba,  i.  323. 

'  ha-tikta,  i.  323. 

cha-valkala,  iii.  339. 

cha-Adja,  iii.  37. 
dan,  iii,  20,  625. 
danus  odoratissimus,  iii.  535. 
dhara-adulsa  (Sijn.  for  variegated 
iriety  of  A.  vasica),  iii.  50. 
dhara-aghada,  iii.  135. 
dhara-babbul  {Si/n.  for  Acacia  leu- 
iphleea),  i.  551. 
dhara-kuda,  ii,  391. 

Ihara-peru,  ii.  30. 
dhara  saur  or  sauri,  i.  216. 
dhari-esesh,  i.  298. 
dhari-luban,  i.  298. 
Ihari-miri,  iii.  166, 
'rukli,  i.  228. 

ila,  iii.  95. 

ra,  i.  451,  539. 
lala,  i.  152. 
i-aonvala,  i.  152. 
lich-cbi,  ii,  366. 
ir-band,  ii.  569. 

I  -ja-fota,  ii.  569. 
iz,  iii.  593. 

i.va  prishthaja,  iii.  550. 
'j-augusht,  i.  475,  iii.  75. 
ijeh-i-salab,  iii,  387. 
I  lira,  iii.  92. 

jiren,  iii.  92, 
M'jli,  iii.  264. 
iknsM,  iii.  264. 
'lata,  i.  470, 
iruohuri,  ii.  124, 
i-ova,  iii.  90. 


Panni,  iii.  571, 
Panwar,  i.  515. 

Pao  de  cobra,  ii.  503. 
de  merda,  iii.  317. 
Pereira,  ii.  412. 
solor,  ii.  503. 
,,   sujo,  iii.  317. 

Papadi,  ii,  211. 

Papai,  ii.  52. 

Papain,  ii.  55. 

Papar,  i.  347. 

Papari,  ii,  211, 

Papata,  ii.  211. 

Papaver  Argemone,  i.  111. 
,,      Rhoeas,  i.  108, 

somniferum,  i.  73. 

Papaveracese,  i.  73. 

Papaverine,  i.  88. 

Papaya,  ii,  52. 

Papayic  acid,  ii.  57. 

Papita,  ii.  501. 

Papiya,  ii.  52, 

Pappadi,  ii.  211. 

Pappali-maram,  ii.  52. 

Pappara-mulli,  ii.  555. 

Pappara-puli,  i.  218. 

Papra,  i.  69. 

Papri,  i.  69,  iii.  318. 

Paputta-vayroo,  ii.  211. 

Para  cress,  ii,  283. 

Paragalastine,  i.  484. 

Parajatak,  ii.  376. 

Paral,  iii.  20. 

Paramenispermine,  i.  52. 

Paramignya  monophylla,  i.  268. 

Paranga,  i.  451. 

Parangi,  ii.  52. 

Parangi-cbakka,  iii.  507. 

Parangi-sbambirani,  i.  295. 
Paraoxybenzoic  acid,  iii.  299. 
Paras-jambudo,  ii.  25. 
Paras-pipal,  i.  213. 
Parasa-piplo,  i.  213. 
Parasika,  ii.  626. 
Paravalada-mara,  i.  451. 
Paravati  padi,  i.  366. 
Pardantbus  cliinensis,  iii.  461. 
Paricine,  ii.  188. 
Parijata,  i,  452. 
Parijataka,  ii.  376. 
Parimalada  ganjani,  iii.  557. 
Paringay-putfcay,  iii.  50O. 
Parillin,  iii.  503. 
Parinkaka-vully,  i.  539. 
Parinta,  i.  236. 
Paripat,  ii.  197. 
Parisa,  i.  214. 
Parkati,  Parkatin,  iii.  340. 
Parkura,  ii.  376. 
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Farmelia  kamtschadalis,  iii.  627. 

„      perlata,  iii.  627. 
Pama-bij,  i.  590. 
Parna-vija,  i.  590. 
Parnaksh,  ii.  157. 
Parpadagam,  ii.  197. 
Parpata,  ii.  198. 
Parpataka,  ii.  103. 
Parrot  seed,  ii.  308. 
Parsiawashan,  iii.  624. 
Partaka,  ii.  376. 
Part-bikhta,  i.  15. 
Parul,  iii.  20. 
Paru^a,  i.  23S. 
Parathi,  i.  225. 
Parvati,  i.  6,  ii.  43. 
Pai-war,  ii.  73. 
Pas  d'Ane,  ii.  294, 
Pasapu,  iii.  407. 
Pasewha,  i.  77. 
Pashanbhed,  i.  585. 
Pasbana-bheda,  i.  685. 
Pasbmara,  i.  33. 
Pasbpoli,  iii.  552. 
Paspu-kadambe,  ii.  171. 
Passelie-keeray,  i.  158. 
Passerage  iberide,  i.  118. 
Passiflorese,  ii.  52. 
Pastinaca  erratica,  ii.  135, 
Pat,  i,  236. 
Pata,  i.  53,  206. 
Pata-sij,  iii.  253. 
Patagon,  iii.  130. 
Patagonelle  valeriane,  iii  131. 
Patala  or  Patali,  iii.  20,  22. 
Patala-galori,  i.  57. 
Patala-gaudbi,  ii.  414. 
Patala-garuda,  ii.  90. 

Patala-garudi,  i.  57. 

Patala-tumri  (Ceropegia  tubers),  ii.  456. 

Patang,  i.  500, 

Patanga-cbekke,  i.  500. 

Patanga-katta,  i.  500. 

Patcbak,  ii,  296. 

Pate  de  Jujubes,  i.  350. 

Patba,  i.  53. 

Patba-ringani,  ii.  557. 

Pathadya-cburna,  ii.  392. 

Patbaracbi,  iii.  132. 

Patbarcbur,  iii.  90, 

Patbar-ka-pbul,  iii.  627. 

Pathri,  ii.  319, 

Patbya,  ii,  1, 

Pati-Cimbu,  i,  273. 

Patola,  ii.  73. 

Patoladya-cburua,  ii.  73. 

Patsan,  i.  213. 

Pattaua,  ii.  634. 

Pattaiiga,  i.  500. 


Patte  de  poule,  i.  260. 
Patti-cbettu,  i.  225. 
Patwa,  i.  212. 
Pausbtie,  iii.  520. 
Pava-kai,  ii.  78. 
Pavakkapchedi,  ii,  78. 
Pavana,  iii.  264. 
Pavattari,  ii.  226, 
Pavetta  indica,  ii.  211. 
Pavitraka,  iii.  340. 
Pavonia  odorata,  i,  224. 
Pavot  epineux,  i.  109. 

,,     somnifere,  i.  73. 
Payuttay-vayr,  ii.  211, 
Payasa,  iii.  605. 
Pay  tine,  ii.  188 
Pe-attis,  iii,  346, 
Pea-nut,  i.  494. 
Pecbak,  i.  232. 
PedalineEB,  iii.  26. 
I  Pedalimn  murex,  iii.  33. 
Pedalu,  ii.  207. 
Pedanganeree,  iii.  70. 
Pedda-gomru,  iii.  70.. 
Pedda-manga,  ii.  211. 
Pedda-manu,  i.  291,  292. 
Pedda-nimma-pandu,  i.  268. 
Pedda-palleru,  iii.  34. 
Peddagi,  i.  464. 
Peddi-mari,  iii.  338. 
Pedicularis  pectinata,  iii.  14. 
Pee — see  Pi. 

Peela-bbangra,  ii.  267. 
Peelcolli,  iii,  55, 
Pee  mottenga,  iii.  556 
Pegunum  Harmala,  i.  252. 
Pelani,  iii.  16. 
Pelambaci,  i.  207.- 
Pelargonium  Radula,  iii.  561. 
Pelosine,  i.  54, 
Pelletierine,  ii.  48. 
Pellitory,  ii,  277. 

,,      (sweet),  ii.  281, 
Peltate  Sundew,  i.  591. 
Penari,  i.  228. 
Penar-valli,  ii.  94, 
Pendbar  or  Pendbari,  ii.  207. 
Pendbru,  ii.  207, 
Penerru-gadda,  ii.  566. 
Pengriraa,  iii.  664. 
Pentapetes  pboenicea,  i.  235. 
Pentatropis  micropbylla,  ii.  451 

,,        spiralis,  ii,  458. 
Pentgul,  i.  461,  ii.  212. 
Penva,  iii.  427. 
Peony,  i.  29. 
Pepalam,  iii.  274, 
Pe-pirkkara,  ii,  80. 
Pepita,  ii.  501. 
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per  (black),  iii,  166. 
.     (long),  iii.  176. 

(white),  iii.  167. 
[jergrass,  i.  118. 
oermint,  iii.  104. 
permint-camplior,  iii.  104. 
perwort,  i.  118. 
I  brava,  ii.  19. 
ilu,  ii.  204. 
imutiver,  i.  224. 
itti-kirai,  i.  236. 
i-virai.  i.  5  20. 
?irine,  ii.  412. 
icampylus  incanus,  i.  64. 
iploca  aphylla,  ii.  458. 
,ea,  1.  285. 
sian  gvLva,  i.  565. 

lilac,  i.  330. 
,,     myrrh,  i.  307. 
,    opivun,  i.  89. 
a,  ii.  19. 

a-maram,  i.  291,  292. 
u-marindu,  iii.  169. 
a-nerunji,  iii.  34. 
ungayam,  ii.  141,  147. 
>alu,  i.  488. 
ari,  i.  207. 
!ia,  ii.  68. 

t  pois  pouilleux,  i.  447. 

trefle,  i.  274. 
ite  casse  d'Amerique,  i.  512. 
•edanum  grande,  ii.  126. 

,,        graveolens,  ui,  126. -f- 
le-kosht  {Si/n.  for  Cassiimunar) , 
i.  426. 

or  Peya-komatti,  ii.  59. 

ameratti,  iii.  122. 

-palai,  ii.  437. 
ila-kantaka,  ii.  442. 

lamla-panchaka,  i.  270. 
ilphala,  iii.  15. 
dsa,  i.  238. 
dshi,  i.  238. 

mas  {Vern.  for  Jack-tree),  iii.  355. 

inas-alombe,  iii.  629. 

inas-amba,  iii.  629. 

tnasa,  Panasa,  iii.  355. 

ind,ii.  541. 

mgala,  iii.  95. 

inija,  ii.  103. 

inita,  iii.  593. 

insamba,  iii.  629. 

insula  {Vern.   for   A.  hirsuta), 

i.  355. 

rbitis  Nil,  ii.  530. 
rmacum  li  tor  sum,  iii.  77. 
ineolus  aconitifolius,  i.  488. 

,,       Mungo,  i.  488. 

,,       trilobufl,  i.  488. 


Phatar-suva,  ii.  271. 
Phattar-phoda,  iii.  268. 
Phenila,  i.  368. 
Phoenix  sylvestris,  iii.  520. 
Phok,  iii.  369. 
Phulla,  iii.  1. 
Phulsatti,  ii.  40. 
Phiilwa  butter,  ii.  356. 
Phulwara,  ii.  355. 
Phungali,  iii.  314. 
Phutkari,  ii.  527. 
Phyllanthus  Emblica,  iii.  261. 

,,        madraspatensis,  iii.  26 
Niruri,  iii.  265. 
reticulatus,  iii  264. 
,,        urinaria,  iii.  266. 
Physalin,  ii.  661. 
Physalis  Alkekengi,  ii.  560. 
minima,  ii.  661. 
,,     peruviana,  ii.  562. 
Physic  Nut,  iii.  274 
Pia-amou-leck,  i,  34. 
Piaranga,  ii.  34. 
Piasal,  ii.  16. 
Piazi,  iii.  479. 
Picoline,  ii.  641 . 
Picrasma  nepalensis,  i.  291. 

,,      quassioides,  i.  287. 
Picrorhiza  Kurooa,  iii.  10, 
Picrorhizetin,  iii.  12. 
Picrorhizin,  iii.  12. 
Picrotin,  i.  62. 
Picrotoxin,  i.  50,  52. 
Pignons  d'Inde,  iii.  276. 
Pikapiru  (  Ferw.  for  P.  reticulatus), 
iii.  264. 

Pila  {Tarn,  for  A.  integrifolia) , 

355. 
Pilaka,  iii.  346. 
Pila-kanir,  ii.  406, 
PUgush,  ii.  259. 
Pilappu-shiragam,  ii.  119. 
Pilavan,  i.  427. 
Pili-adugu,  i.  447. 
PiUjari,  i.  33. 
Pili-kapas,  i.  151. 
PUlcoroovi,  iii.  220. 
Pilovalo,  iii.  662. 
PUpapra,  i.  539. 
Pilpil.  iii.  168, 
Piiu,  ii.  380. 
Piludu,  u.  549, 
PUu-pami,  iii.  493. 
Pimentde  Cayenne,  ii.  562, 

de  I'lle  Maurice,  ii.  562. 
Pimpernel,  ii.  345. 
Pimpinella  Anisum,  ii.  131. 
Pinang,  iii-  423,  425. 
Pineapple,  iii.  607. 
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PiTide,  ii.  204,  211, 
Pinde-valli,  ii.  95. 
Pindahva,  ii.  207. 
Pindalu,  ii.  207,  iii.  551. 
Pindara,  iii.  294. 
Pindi-conda,  iii.  138. 
Pindi-tagara,  ii.  238. 
Pinditaka,  ii.  211. 
Pinellia  tuberifera,  iii.  166. 
Piney  tallow-tree,  i.  196. 
Pinglu,  ii.  207. 
Pingri,  ii.  50. 
Pinhoen  oil,  iii.  278. 
Piajal,  ii.  11. 
Piolang,  iii.  423. 
Pinna- cotai,  i.  173. 
Pinna-nelli,  iii.  66. 
Pinus  G-erardiana,  iii.  379. 
Khasyana,  iii.  379. 
,,     longifolia,  iii.  378. 
Pipal,  iii.  176,  338, 
Pipar,  iii.  338. 
Pipara,  iii.  176. 
Piper  Betle,  iii.  183. 
,,    Chaba,  iii.  176. 
Cubeba,  iii.  180. 
longum,  iii.  176, 
nigrum,  iii.  166. 
trioicum,  iii.  175. 
Piperacese,  iii.  166. 
Piperic  acid,  iii.  173. 
Piperidine,  iii.  172. 
Piperine,  iii.  172. 
Pipla-mul,  iii.  176. 
Pipla-mur,  iii.  176. 
Pigli,  iii.  176. 
Piphali-katta,  iii.  l76. 
Piphali-mula,  iii.  176. 
Pippalu,  iii.  176. 
Pipul,  iii.  176. 
Pipuli-mul,  iii.  176. 
Pipulka,  ii.  283. 
Piralu,  ii.  207. 
Pirandai,  i.  362. 
Pirang,  i.  405, 
Pisa  or  Pisi,  iii.  213. 
Pisa-taila,  iii.  213. 
Pishinika,  iii.  76. 
Pishin-puttai,  iii.  210. 
Pisola,  ii.  585. 
Pissenlit,  ii.  315. 
Pistacbe,  i.  379 . 

,,      de  terre,  i.  494. 
Pistachier,  i.  379. 

,,        Terebinthe,  i,  377. 
Pistachio  nut,  i.  379. 
Pistacia  atlantica,  i.  377. 
cabulica,  i.  377. 
integerrima,  i.  374. 


Pistacia  pakestina,  i.  377. 

,,      Terebiuthus,  i.  377. 

,,      vera,  i.  379. 
Pisteb,  i.  380. 
Pistia  Stratiotes,  iii.  550. 
Pi.sum  sativum,  i.  489, 
Pita,  iii.  408. 

Pitachandana,  i.  462,  iii.  232. 
Pitajhinta,  iii.  44. 
Pitakanda,  ii,  134. 
Pitali,  iii.  294. 
Pitari,  iii.  294. 
Pitcha-puUum,  ii.  63. 
Pithecolobium  dulco,  i.  553. 

Saman,  i.  553, 
Pith  van,  i.  426. 
Pitkari,  ii.  437. 
Pitohri,  ii.  527. 
Pitoyine,  ii.  188. 
Pittaghni,  i.  55. 
Pitta-papara  or  papada,  i.  114, 

ii.  197,  271. 
Pitta-vriksha,  i.  395. 
Pittmari,  i.  333. 
Pittraj,  i.  341. 
Pittvel,  i.  333. 
PittosporesB,  i.  153. 
Pittosporin,  i.  154. 
Pittosporum  floribundum,  i.  153. 

,,         undulatum,  i.  154. 
Pivala-chapha,  i.  42. 
Pivala-kaner,  ii.  406. 
Pivala-koranta,  iii.  43. 
Pivala-tilavana,  i.  131. 
Pivala-vala,  iii.  562. 
Pivar,  ii.  17. 
Piyal,  i.  394. 
Piyala,  i.  394. 
Piyar,  i.  394. 
Piyaz-i-dashti,  iii.  476, 
Plaksha,  iii.  340. 
Plantagiaese,  iii.  126. 
Plantago  amplexicaulis,  iii.  127. 

,,      coronopus,  ii.  134. 

,,      Ispaghula,  iii.  126. 

,,      major,  iii.  128. 
ovata,  iii.  126. 

,,      Psyllium,  iii.  128. 
Plantain,  iii.  128,  443. 
Plaqueminier  glutinifere,  ii.  366. 
PUha-ghna;  i.  341. 
Pliha-shatru,  i.  341. 
Pluchealanceolata,  ii.  256. 
Plumbagin,  ii.  40,  332. 
Plumbagineae,  ii.  328. 
Plumbago  rosea,  ii.  327. 

,,        zeylanica,  ii.  328. 
Plumeria  acutifolia,  ii.  421. 
Plxunieric  acid,  ii.  422. 
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le  Bahia,  i.  502. 

iphylliii,  i.  69. 

phylluni  emodi,  i.  69. 

italai,  iii.  67. 

ida,  ii.  376. 

ada-manu,  ii.  362. 

aku,  ii.  633. 

lo-yo,  iii.  104. 

ostemon  parviflorus,  iii.  95. 

purpuricaulis,  iii.  95, 
•4emomiie,  iii.  101, 
iii.  148. 

iciana  elata,  i.  507. 

pulcherrima,  i.  60G. 
,,      regia,  i.  549. 
i  de  marveiHe,  i.  366. 
^  on  nut,  ii.  458. 
Te  long,  iii.  176. 
,    noir,  iii.  166. 
lier  de  Betel,  iii,  183. 
ala,  ii.  632. 
ali-miri,  iii.  175. 
a-yakka,  iii.  422. 
nta,  iii.  580. 
!T-Gennander,  iii.  94. 
anthes  tuberosa,  iii.  493. 
rcarpaea  oorymbosa,  i.  153. 
nhroit,  iii.  458. 
gala  chinensis,  i.  155. 
,,     crotalarioides,  i.  155. 
telephioides,  i.  165. 
tenuifolia,  i.  154. 
,,     vulgaris,  i.  154. 
rgalese,  i.  154. 
gonacese,  iii.  148. 
gonic  acid,  iii.  150. 
gonmn  alatmn,  iii.  150. 

aviculare,  iii.  148,  168. 
barbatum,  iii.  160. 
,,        Bistorta,  iii.  150. 
„        glabrum,  iii.  150,  152. 
,,       Hydxopiper,  iii,  160, 
„        molle,  iii.  160, 

viTiparmn,  iii.  150. 
^podium  quercifolimn,  iii.  623. 
taccifolium,  iii.  624. 
,,        vnlgare,  iii.  621. 
vporus  officinalis,  iii.  631. 
logranate,  ii.  44. 
elo,  i.  274. 

ime  epineuse,  ii.  584. 
mier  d' elephant,  i.  281. 
galam,  iii.  272. 
-ramia  glabra,  i.  4G8. 
■  f^elion,  i.  292. 
irautootai,  i.  53. 
ma-chettu,  i.  173. 
ina-virai,  i.  520. 
inampou-mara-varai  iii.  396. 


Ponnan-kottai,  i.  3G8. 
Poo — see  Pu. 

Poodacarapan  {Tarn,  for  Celtis), 

iii.  316. 
Poon,  i.  176. 
Popal,  i,  585. 
Popinho  do  patare,  ii.  89. 
Popli-chnkai,  i.  355. 
Poppy  capsules,  i.  87. 

leaves,  i.  76. 

oil,  i.  87. 

petals,  i,  97. 
,,   seed,  i.  87. 

trash,  i.  78. 
Poprang,  ii.  104. 
Porash,  i.  213. 
Porphyroxin,  i.  88. 
Porrum  capitatum,  iii.  489. 
Portia  tree,  i.  213. 
Porttdaca,  i.  159. 

,,       oleracea,  i.  158. 
,,       pilosa^  i.  159. 
„       quadrifida,  i.  158. 
Portulacese,  i.  158. 
Post,  i.  73. 
'Post-i-pisteh,  i.  380. 
Postaka-tol,  i.  73. 
Potaki,  iii.  148. 
Potentilla,  i.  683. 
Poter,  iu.  287. 
Pou  de  moine,  i.  230. 
Poulourivi,  iii.  230. 
Pourpier  potager,  i.,  158. 
Prachinamalaka,  i.  162, 
Pradarani-laidia,  ii,  392. 
Pranada,  ii.  1. 

gudika,  iii.  169. 
Prangos,  ii.  138. 

pabulatia,  ii.  138. 
Prapunada,  i.  516. 
Prapunata,  i.  616. 
Prasarani,  ii.  229. 

leha,  ii.  229. 
Prashni  {Syn,  for  Gondala),  iii.  650. 
Premna  herbacea,  iii.  68. 

integrifolia,  iii.  66. 
,.     tomentosa,  iii.  70. 
Prickly-pear,  ii.  99. 
PrimnlaceEe,  ii.  340. 
Prisnipami,  i.  437. 
Prithuka,  iii.  604. 
Priya-darsha,  iii.  46. 
Priyangu,  i.  342. 
Prosopis  spicigera,  i.  550, 
Protopine,  i,  88, 
Prunier  d'Inde,  i.  152. 
Priinxis  insititia,  i.  568. 

-  Mahalib,  i.  567. 
Pudum,  i,  567. 
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Prunus  sp.,  i.  567. 
Pseudo-aconine,  i.  6. 
Pseudo-aoonitiue,  i.  6. 
Pseudo-chiratin,  iii.  267. 
Pseudo-curarine,  ii.  401. 
Pseudo-indican,  ii.  409, 
Pseudo-morphine,  i.  83. 
Psidium  Guyava,  ii.  30. 
Psoralia  corylifolia,  i  412. 
Pterocarpe  &  bourse,  i.  464. 
Pterocarpine,  i.  463. 
Pterocarpus  Draco,  iii.  505. 

,,        Marsupium,  i.  464. 

,,         santalmus,  i.  462. 
Pfcerospermum  acerifolium,  i.  233. 

,,  suberifalium,  i.  233. 

Ptychotis  Ajwan,  ii,  117. 
Puchapayaru,  i,  488. 
Pudhira,  iii.  655. 
Pudina,  iii.  101. 
Pudina-ke  phnl,  i.  424. 
Pueraria  tuberosa,  i.  424. 
Puga,  iii.  422. 
Pugai-ilai,  ii.  632. 
Puka-yila,  ii.  632. 
Pulaguda,  iii.  264. 
Pulai,  iii.  138. 
Pulambari,  ii.  457. 
Pulan-kiahanga,  iii.  399. 
Pulavayr,  iii.  264. 
Pulcolli,  iii.  55. 
Pulicaria  crispa,  ii.  260. 
Puliccakirai,  i,  213, 
Puli-chintaku,  i.  246. 
Puli-narivi,  i.  365, 
PuU-pandak,  ii.  414. 
Puli-yarai,  i.  246. 
Puliyam-pazham,  i.  532. 
Pullam-purachi-sappu,  i.  246. 
Pumadalai,  ii.  44. 
Pu-maram,  i.  370. 
Pummalo,  i,  274. 
Pun,  iii.  538. 
Punai,  i.  176. 
Punaigam,  i.  173. 
Punaik-kali,  i.  447. 
Punar-bhava,  iii.  130, 
Punar-bhu,  iii.  130. 
Punar-naba,  iii.  130. 
Punar-nava,  iii.  130. 
Punar-navashtaka,  iii.  130. 
Pundarika,  i.  71, 
Pundi,  i,  395. 
Pundisoppu,  i.  212. 
Pundrika,  ii.  211. 
Pungala,  ii.  380. 
Pungam-maram,  i.  468. 
Pung-ma-theing,  ii.  252.  , 
Punica  Granatum,  ii.  44. 


Punica  protopunica,  ii.  45. 
Punico -tannic  acid,  ii.  48. 
Punjabi,  iii.  387. 
Punuag,  i.  172. 
Punnaga,  i.  172. 
Punyatrina,  iii.  575. 
Pupal,  iii.  424. 
Puppanti,  iii.  291. 
Purasha-maram,  i.  213. 
Purashara-tanam,  i.  13'J. 
Purashu,  i.  454. 
Purging  cassia,  i.  511. 
Puma,  iii.  130. 
Purple  Gillyflower,  i.  120. 

„     Goat's-rue,  i.  416. 
Purslane,  i.  168. 
Purvali,  iii.  564. 
Pushkara-mula,  ii.  296,  iii.  451. 
Pushpa-kadal,  iii.  55. 
Putai-tanni-maram,  ii.  19. 
Puten-budinga,  ii.  94. 
Putfcay-charagam,  i.  656. 
Putikaranja,  i.  497. 
Putiki,  i.  238. 
Putol,  iii.  287. 
Putra-da,  ii.  581. 
Putra-jiva,  iii.  271. 
Putram-jiva,  iii.  271. 
Putranjiva  Roxburghii,  iii.  271. 
Puvam,  i.  370. 
Puwu-danimma,  ii.  44. 
Puvana,  iii.  264. 
Puzhuk-kolli,  iii.  55. 
Pyrethrin,  ii.  280. 
Pyrethrine,  ii.  280. 
Pyrethrum  umbelliferum,  ii.  281. 
Pyridine,  ii.  641. 
Pyroxylin,  i.  226. 
Pyrus  communis,  i.  581. 

,,    Cydonia,  i.  579. 


Quarantaine,  i.  120. 
Quassiin,  i.  289,  295. 
Queensland  Hemp,  i.  207. 
Quenot,  i.  567. 
Quercus  infectoria,  iii.  360. 
Quinamine,  ii.  188. 
Quince,  i.  579. 
Quinidine,  ii.  180,  187. 
Quinine,  ii.  177,  187,  192. 
Quinovic  acid,  ii.  188. 
Quinovin,  ii.  188,  375. 
Quisqualis  indica,  ii.  13. 


Rab-es-8U8,  i.  492. 

Racine  de  S.  Chriatophe,  i.  36. 

Radagari,  iii.  480. 
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S  i.  129. 
^h.  i.  .129. 
Dcipartc,  iii.  72. 
Mungo,  ii,  200. 
Mustela,  ii.  414. 
piilma  Christi,  iii.  385. 
puloronica,  iii-  159. 
toxicaria,  iii.  466. 
vesica  toria  (Plumbago 

ii.  329. 
•hampa,  i.  42. 
it-chandan,  i.  462, 
itrora,  i.  3:58,  352. 
-hi  iii.  28, 
i.  123,  338. 
iii.  338. 
•el-hamam,  iii.  60. 
-ura,  ii.  214. 
^  Madre  de  Deos,  iii.  72, 
-ins,  i.  357. 

de  Galani,  i.  362. 
de  Cobi-a,  iii.  159.  • 
lladre  de  Deos,  iii.  72. 
ihala,  i.  206. 
dani,  ii  304. 
i-jira,  i.  236. 
maha,  i.  489. 
:-phala,  ii.  25. 
i-taru,  i.  511. 
ma,  ii'.  212,  364,  iii.  408. 
uii-.gandha,  iii.  493. 
mihasa,  ii.  376. 
shta,  iii.  443. 
ika,  i.  123. 
putrika,  ii.  560. 
cta-chandana,  i.  462. 
vta-cliitraka,  ii.  329. 
<ta-gandhani,  i.  462. 
ta-garbha,  ii.  41. 
ta-keni,  iii.  250. 
talu.  iii.  551. 

larohida,  i.  338,  341,  352. 
ta-Himnl,  i.  215. 
ta-valli,  i.  355. 
ta-vindu,  ii.  581. 
ta-vindu-chada,  iii.  250. 
cairanda,  iii.  301. 
to-soinul,  i.  215. 
.  i.  195. 
1,  i.  195. 
it'ibaua,  iii.  o3S. 
lala,  i.  133. 
laiijir,  iii.  338. 
ibha,  iii.  443. 
lofcha,  iii.  225. 
■ipatri,  iii.  197. 
■ipbal.  iii.  197. 
ntil,  ii.  269. 


rosea), 


Raiatulasi,  iii.  86. 
Ramturai,  i.  210. 
Ramusatia  vivipara,  iii.  649. 
Riinaj,  iii.  515. 
Ran-akbrot,  iii.  278. 
Ran-draksba,  i.  363. 
Ran-erandi,  iii.  272. 
Ran-ghevada,  i.  460. 
Ran-halad,  iii.  396. 
Ran-jaiphal,  iii.  197. 
Ran-jondhala,  iii.  573. 
Ran-makai,  iii.  573. 
Ran-methi,  i.  430, 
Ran-parval,  ii,  73. 
Ran-phanas  (Artocarpua  hirsuta), 

iii.  355. 
Ran-takla,  i  520. 
Ran-tikbi,  i.  121. 
Ran-tondla,  ii.  86. 
Ran-udid,  i.  491. 
Ranavara,  i.  519. 

Ranagu,  i.  468. 

Randhani,  ii.  121. 

Randia  dumetorum.  ii.  204. 
,,      lidiginosa,  ii.  207. 

Rang,  iii.  115, 

Rang-i-badshah,  ii.  624. 

Rangan,  ii.  212,  214. 

Raiigari-bar,  ii.  2. 

Rangchul,  i,  347. 

Rangi,  iii.  338. 

Rangoon  creeper,  ii.  13. 

Rangiin-ki-bel,  ii.  13. 

Rangunu-malle-chettu,  ii.  13. 

Ranjondhala,  iii.  573. 

Ranraakai,  iii.  573. 

Ranimcalacese,  i,  1. 

Ranunculus  Sardous,  i.  37. 
,,         sceleratus,  i.  37. 

Rape,  i.  122. 

Rapbanus  Rapbanistrum,  iii.  490. 

sttiAHis,  i.r29. 
Rasamala,  i.  594. 
Rasan,  ii.  259. 
Ra-sana,  ii.  256. 
Rasanjana,  i.  65. 
Rasa-pbala,  iii.  514. 
Rasbija,  iii.  318. 
Rascamofio,  iii.  125. 
Rasbme,  ii.  200. 
Rasimilius,  i.  594. 
Rasin,  i.  474. 

Rasna,  ii.  200,  260,  ni.  392. 
Rasnapancliaka,  iii.  39o. 
Rasona,  iii.  488. 
Rassakinda,  i-  54. 

Rassaiil,  i.  560. 

RaBwal.  i.  65. 

Raswanfci,  i.  65 
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Kattimba,  i.  164. 
Ratambi,  i.  164. 
Ratauhia,  i.  364. 
RatanjU,  i.  462. 
Ratanjot,  ii.  524. 
Ratanpurs,  i.  139. 
Ratavalio,  iii.  57. 
Rati-nagkesar,  i.  172. 
Ratipanclie,  iii.  627. 
Ratinandu,  ii.  523. 
Ratoliya,  iii.  57. 
Ratfciasan,  i.  213. 
Raughan-i-bid,  iii.  366. 
Rauwolfia  serpontina,  ii.  4l4. 
Ravara-patri.  ii.  636. 
Ravette,  i.  122. 
Rawa,  iii  608. 
Rawand,  iii.  153. 
Rawand-el-dawabb,  iii.  154. 
Rayan,  ii.  364. 
Rayete,  i.  395. 

Razianah  or  Hazianaj,  ii.  125,  132. 
Recbanaka — see  Rochanika. 
Red  Babman,  ii.  304. 
Cedar,  i.  242. 
Mango,  i.  163. 
Nagkesar,  i;  172. 
„   Rbapontic,  ii.  304. 
Sanders- wood,  i.  462. 
•   ,,   Silk-cotton  tree,  i,  216. 
■  „    Sorrell,  i.  212. 
Redwood  tree,  i.  336. 
Reglisse,  i.  491. 
.  Rela-kayalu,  i.  511. 
Renouee  des  oiseaux,  iii.  148. 
Renuka,  iii.  76. 
Revancbi-no-siro,  i.  168. 
Rewasb-i-dewana,  iii.  153. 
Rbamneae,  i.  350. 
Rbamnns  "Wigbtii,  i.  352. 
Rbazya  stricta,  ii.  391. 
Rbeo-tannic  acid,  iii.  156. 
Rbetsa-maram,  i.  256. 
Rbetsa-maum,  i.  256. 
Rbeum  empdi,  iii.  155. 

,,      Moorcroftianum,  iii.  155, 

officinale,  iii.  152. 
,,      palmatum,  iii.'  153. 
,,      Ribes,  iii.  152. 
,,      tataricum,  iii.  153. 
,,      Webbianum,  iii.  155. 
Rewand-cbini,  iii.  15.3. 
Rewand-i-lahmi,  iii.  154. 
Rbinacantbin,  iii.  56. 
Rhinacantbus  communis,  iii.  55. 
Rbizopbora  mucronata,  iii.  599. 
Rbizopborese,  i.  598. 
Rbododendron  lepidgtum,  iii.  374. 
Rbcoadine,  i.  88,  109. 


Rhubarb,  iii.  152. 
Rhubarbe,  iii.  152. 

,,        des  pauvres,  i.  34. 
Rbu8  coriaria,  i.  372. 
,,    Kakrasiugi,  i,  374. 
,,    parviflora,  i.  374. 
,,    serai-alata,  i.  374. 
Rbyuchocarpa  foetida,  ii.  97. 
RbyacbostylLs  retusa,  iii.  396, 
RibaB,  iii.  154. 
Ribas-i-Muammiri,  iii.  154, 
Rice,  iii.  601. 
Ricm,  iii.  304,  309. 
Ricin  commim,  iii.  301. 
Ricinelaidic  acid,  iii.  307. 
Ricinelaidiu,  iii.  307. 
Ricinine,  iii.  308. 
RicLnisoleic  acid,  iii.  308. 
Ricinoleic  acid,  iii  304,  307. 
Rif.inu.s  communis,  iii.  301. 
Riban,  iii.  83. 
Rijl-el-gburab,  ii.  133. 
Rijl-el-jaradj  iii.  374. 
Rijl-el-tair,  ii.  133. 
Riubadam,  iii.  383. 
Ringin,  i.  368. 
Ringri,  i.  2S4. 
Ringwonn  powder,  i.  50l. 
Risbab-i-kbitmi,  i.  201. 
Risbab-i-wala,  ii.  239. 
Ritba,  i.  368. 
Rivea  omata,  ii.  541. 
Riwas,  iii.  153. 
Roatangba,  i.  370. 
Robertin,  i  249. 
Rocbana-rakta,  iii.  293. 
Rocbaaika,  iii,  296. 
Rocket,  i.  130. 
Rocouyer,  i.  149. 
Rodbra,  ii.  373. 
Roga-cbettu,  iii.  92. 
Rohan,  i.  336. 
Robera,  i.  341. 
Robini,  i.  341. 
Robisbta,  iii.  557. 
Rohisbte-garat,  iii.  557. 
Rohitak,  i.  341. 
Rohituka,  i.  341. 
Rojia-cha-phul,  ii.  321. 
Romero  Santo,  iii-  93. 
Rosa  canina,  i.  574. 
,,    damascena,  i.  574. 
,,    iuTolucrata,  i.  574. 
Rosaceae,  i.  563. 
Rosaginine,  ii.  401. 
Rose,  i.  574. 

,,    d'Inde.  ii.  321. 
„    de  Jericho,  i.  117. 
,,    malloes,  i.  594. 
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■;e  of  Jericho,  1.  117. 

stamens,  i.  675. 

water,  i.  576. 
.eUe,  i.  212. 
>hel,  iii.  567. 
ier  de  Damas,  i.  574. 
-raarinlio,  iii.  93. 
>melleus,  i.  594. 
-ocyanine,  iii.  412. 
-salis  en  bouclier,  i.  691. 
rtleriii,  iii.  299,  300. 
md  Zedoary,  iii.  416. 
-eUe,  i.  212. 

bali-turbak,  ii.  650,  67$. 
ibia  cordifolia,  ii  231. 
,     tinctorium,  ii.  23  K 
ibiacese,  ii.  169. 
dantika,  ii.  645. 
Irajati,  iii.  158. 
Iranti,  ii.  545. 
kavanti,  iii.  158. 
e,  i.  249. 

des  jardins,  i.  249-, 

des  pres,  i  34. 
,    sauvage,  i.  252. 
ha,  iii.  577. 
hia,  iii.  296. 
,ii.  428. 
i:ha,  iii.  348. 
.kh-alu,  iii.  5*9. 
unex  aquations,  iii.  158. 
,,      Dioscoridis,  iii.  158:. 

Patientia,  iii.  168. 
„      vesicanus,  ui.  157. 
„     Wallichii,  iii.  158. 
mman,  iii.  45. 
imman-el-anliar,  i.  162.. 
imman-i-bari,  ii.  45. 
mas,  ii.  231. 
nboom,  i.  599. 
lOZ,  iii.  604. 
s,  iii.  50,  558. 
-a,  iii.  557. 
isa-ka-tel,  iii.  659. 
iscns  aculeatus,  ii.  33,  125. 
ot,  i.  65. 

la  graveolens,  i.  249. 
itacese,  i.  249. 
itilin,  iii.  367. 
ivu,  iii.  301. 
ivuka,  iii.  301 . 
13Z,  iii.  604. 


'".aat  azlaa,  iii.  128. 

basagi,  ii.  128. 
bino,  ii.  72. 
hir,  iii,  469. 


Sabja,  iii.  83. 

Sabji,  iii.  319,  320. 

Sabza,  ui  83. 

Sabzi,  iii.  320. 

Sabimi,  i.  155,  ii.  102. 

Saccharnm  officinarmn,  iii.  692. 

Saccolabimn  papillosum,  iii.  392. 

,,         species,  iii.  393. 
Sacking  tree,  iii.  348. 
Sada-chandon,  iii.  232. 
Sadamaudi,  ii.  319. 
Sadeori,  ii.  243. 
Safarjal,  i.  579, 
Safed-aghado,  iii,  135. 
Safed-babman,  ii.  303.. 
Safed-cbanini,  iii.  8. 
Safed-cbampa,  ii.  421. 
Safed-cbandan,  iii.  232. 
Safed-jam,.  ii.  30. 
Safed-jira,  ii.  113. 
Safed- jii-uu,  ii.  113. 
Safed-mircb,  iii.  167. 
Safed -miri,  iii.  167. 
Safed-murgba,  iii.  139. 
Safed-musli,  iii.  485. 
Safed-safri-am,  ii.  30.. 
Safed- semul,  i.  216. 
Safflower,  ii.  308. 
Saffron,  iii.  453. 
Safran,  iii.  453. 

batard,  ii.  308. 
Safsaf  {Arabic  for  Salix  caprea), 

iii.  364. 
Sagacb,  iii.  61. 
Sagade,  i.  370. 
Sag-angnr,  ii.  550,  573. 
Sagapenum,  ii.  160. 
Sagapu,  ii.  193. 
Sagargbola,  i.  496., 
Sagbinaj,  ii.  160. 
Sagovani,  ii.  442. 
Sagpistan,  ii.  618.  . 
Sagshikan,  ii.  583. 
Sagun,  iii.  61. 
Sag  wan,  iii.  61. 
Sahadevi,  ii.  243,  245. 
Sabakara,  i.  382. 
Sabjna,  i.  396. 

Saint  Ignatius'  Bean,  ii.  600. 
Saisaban,  i.  475. 
Saj,  iii.  61. 
Sajeri,  i.  46. 
Sajjikar,  iii.  142. 
Sajire,  ii.  119. 
Saka,  iii.  61 
Sakalabi,  i.  312. 
Sakanaru,  iii.  567. 
Saka-sreshtba,  iii.  390. 
I  8ak-el-haraam,  i.  47. 
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Sfvkar-el-usliar,  ii.  430. 
Sakhis  (A.  laniger),  iii.  663. 
Sakiimuiya,  ii.  544. 
Sakoli,  i.  195. 
Sal,  i.  195. 
Sula,  i.  195. 
Sala-mi.shri,  iii.  384. 
Sala-veshhi,  i.  195. 
Salab-misri,  iii.  384. 
Salabsinthicum,  ii.  2S7. 
Salai,  i.  302. 
Salam-mi&ri,  iii.  384, 
Sale-goud,  i.  302. 
Sale-lasea,  i.  302'. 
Salep,  iii.  385. 
Salgeira,  i.  599. 
Salicineaj,  iii.  364. 
Salicornia,  iii.  141. 
Salikheli,  iii.  204. 
Salivaire  d'Espagne,  ii.  277. 
Salix  Caprea,  iii.  364. 

Rpeoies,  iii.  36&. 
SaUaki,  i.  302. 
Sallaki-drava,  i. 
Salmali,.i  215. 
Salmali-veshta^  i.  216. 
Salparni,  i.  428. 
Salseparoille  de  I'Inde,  ii.  446^ 
SalsoLa,.  iii.  141. 
Salvadora  oleoides,  ii  380;. 

persica,  ii.  380^ 
Salvadaracete,  ii.  380.  * 
Salvadorine,  ii.  383. 
Salvan,  i.  428, 
Salvia  .ffigyptiaca,  iii,  89-» 

plebeia,  iii.  89. 
Samadara,  i.  293. 
Samadera  indica,  i  293., 
Sainaderin,  i.  294. 
Sama-gerse,  ii.  450. 
Samandar-phal,  ii.  IT, 
Samandar-sokh,  ii.  541. 
Samas-arkara-churna,  iii.  421. 
Sambaya-valli,  i.  363. 
Sambhalu,  iii.  73,  76. 
Sambhara,  iii.  564. 
Sambiri,  i.  389. 
Sambrani,  i.  196. 
Sambranl-aku,  iii.  8. 
Sambrani-chettu,  iii.  8. 
Sambucus  odorata  aromatica,  iii.  &7- 
Samgh-i-arabi,  i.  541. 
Samgh-i-bal-i-shirin,  ii.  157. 
Sami,  iii,  338. 
Sampage,  i.  637, 
Sampage-huvvu,  i.  42. 
Sampangi-puvsni,  i.  42. 
Sampirani,  i  609. 
Samp-phali,  i  37. 


Samrat-el-asl,  i.  162. 
Samrat-el-turfah,  i.  160. 
Samiidar-phal,  ii.  17. 
Samuk,  iii.  583. 
Samudra-paclicha,  ii.  541, 
Samudra-pala,  ii.  541. 
Samudra-pu-teukaya,  iii.  520. 
Samudi-a-shokb,  ii.  541. 
Saraudra-sosha,  ii.  541. 
Samiidra-j-ogam,  ii.  54  S. 
Samondar-sok,  iii.  89. 
Samutra-puUaHi,  ii.  17. 
Samydaceffi,  ii.  50. 
San,  i  400. 
Sana,  i.  400. 
Saua-baladi,  i.  531. 
Sana-hajazi,  i,  527. 
Sana-jebali,  i.  531. 
Sana-maki,  i.  526. 
Sana-pusbpi,  i,  400. 
Sanakburd,  ii.  30€. 
Sanatta,  i.  371. 
Sandal,  iii.  2ZS. 
Sandalwood,  iii.  232. 

,^  African,  iii.  241. 
„  oil,  iii.  232. 

Sandanak-kattai,  iii.  232. 
Sandarus,  i.  510. 
Sandesra,  i.  507. 
Sandbyakali,  iii.  132", 
Sanfu-mun,  iii.  77. 
Sangisaboyah,  i.  516. 
Sangknpi,  iii.  76. 
Sanjisaboj^b,  i.  516. 
Sankar-jata,  i.  427. 
Sankbabuli,  ii.  516. 
Sankba-pusbpi,  ii,  51  &. 
Sankbru,  iii.  5-7 
SankliTel,  ii.  516. 
Sankira,^  iii.  500. 
Sannipat,  iii.  5. 
Sannipata-nud,  iii.  6. 
Sanseviera  zeylanica.  iii.  49$. 
Sansevierine,  iii.  495. 
Sant,  i.  542,  iii,  13a. 
Santal,  i.  463. 

„     blanc,  iii.  232. 

,,     rouge,  i.  462. 
Santalacefe,  iii.  232. 
Santaline,  i.  463. 
Santalum  album,  iii.  232. 

cignornm,  iii.  247. 
„       Preissii,  iii.  246. 
Santolina  Chamsecyparissus,  ii» 
Santonin,  ii.  290. 
Sanubar-el-hindi,  iii.  380. 
Sanvu,  i.  400. 
Sapindacese.  i.  366. 
Sapindiis  Mukorasei.  i.  370. 
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iudu8  trifoliatua,  i.  367. 
istau,  ii.  518. 
id,  iii.  374. 
idilla  plum,  ii.  365. 
ogcuin,i.  157,  369_. 
i)naria  officinalis,  i.  156. 
,,       Vaccaria,  i.  156. 
>nin,  i.  157,  369,  561. 
.itaoete,  ii.  3o4. 
(itilLier,  ii.  365. 
■otiiie,  ii.  306. 
ipan,  i.  500. 
,,     wood,  i.  500. 
>au,  iii.  158. 
-and,  iii.  158. 
suudi,  iii.  348. 
ra-cliliada,  ii.  386. 
ita-parna,  ii.  386, 
';tala,  i.  560. 
■u,  i.  43. 
us,  iii.  159. 
ica  indica,  i.  507. 
iceus  Cousound,  ii.  248. 
igavo,  i.  396. 

ih,  i.  137. 

il,  iii.  378. 
ala,  i.  292. 
ala-drava,  iii.  378. 

ipuiikha,  i.  415. 
asava,  i.  123.  . 
Locolla,  i.  476. 
.■ocolliiie,  i.  478, 

rostemma  brevistigma,  ii.  458. 
dari-liai',  ii.  5. 
csh,  iii.  480. 

■  ifun,  ii.  288. 
li-kasondi,  i.  520. 
liva,  ii.  446. 
rivadvaya,  ii.  446. 

■  ivan,  i.  428. 
jikakshara,  iii.  414. 
kara,  iii.  688. 
]iagaudlia,  ii.  414. 
pan-ka-tel,  i.  173. 
))aHlu-chettu,  ii.  200. 
;>hoonka,  i.  415. 
punkha,  i.  415. 

-aparilla  (country),  ii.  446,  iii.  600. 

v-i-Turkistani,  iii.  374. 
•  va,  iii.  357,  449. 
rvari-har,  ii.  6. 
rwali,  iii.  139. 

ave,  i.  123. 

aganda,  ii.  50. 
far,  iii.  114. 

1  ar-el-hamir  {Syn,  for  T.  serpylluin), 

ii.  109. 

tar-i-bari,  iii.  374. 
tawari,  iii.  462,  483.  . 


Sathi,  iii.  89. 

Sati,  iii.  399,  417. 

Satila,  i.  489. 

Satinwood,  i.  339. 

Satodi-mula,  iii.  130. 

Satphal,  ii.  17. 

Satudo,  ii.  102. 

Satui'eia  gi-aeca,  iii.  116. 

Saturiyun — nee  Satyriou . 

Saturyus,  i.  20. 

Satviu,  ii.  386. 

Satyi'ion,  i.  20,  iii.  384, 

Saubliaqua-suntM,  iii.  421. 

Saul  tree,  i.  195. 

Saunf  {Si/n.  foi*  Anise),  ii.  131, 

Saur,  i.  215. 

Saiu-ab,  Saurabhi,  iii.  454, 
Saurablii-nimbaj  i.  262. 
Sauromatum  pedatuin,  iii.  54T. 
Saussurea  Lappa,  ii.  296. 
Savari,  iii.  468. 
Savonnier,  i.  367. 
Saxifraga  lignlata,  i.  585. 
Saxifragacefe,  i.  585. 
Sazaj-i-Hindi,  iii.  209. 
Scammony,  ii.  544. 
Scberu-bala,  iii.  139. 
Sclieru-katu-valli-caniram,  ii.  503, 
Schima  Wallichii,  i.  190. 
Scbleiohera  trijuga,  i.  370. 
Scboenus,  Schoenanthus,  iii.  564. 
Sclaweinfui-tbia  8pli3erocarpa,iii.  6. 
Scilla,  iii.  476. 

Scindapsns  officinalis,  iii.  543, 

,,       pertusus,  iii.  544. 
Scirpuskysoor,  iii.  555. 
Scitaminete,  iii.  396. 
Scopolia  aculeata,  i.  260. 

,,      lurida,  ii.  625. 
Screw  Pine,  iii.  535. 
Soropbularineae,  iii.  1 . 
Sea-cocoanut,  iii.  520. 
Sebastiania  ChamBelea,  iii.  316. 
Sebesten  plum,  ii.  518. 
Secamone  emetica,  ii.  468, 
See — see  Si. 
Segun,  iii.  61. 
Sehund,  iii.  253. 
Sebunda,  iii.  254. 
Selu,  ii.  618. 

Sem  or  Semla-gond,  i.  537. 
Somecarpe,  i.  389. 
Semencine,.  ii.  288. 
Semicarpus  Anaoardium,  i.  389. 

Sempagum,  i.  43. 
Sempsen,  iii.  29. 
Semul,  i  215. 
Sendi,  iii.  620. 
Sendri,  i.  150. 
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Sene,  i.  526. 

„     d'ltalio,  i.  530, 
Senna,  i.  526, 

,,     pods,  i.  629. 
Sennit,  i.  528. 
Sensitive  commune,  i.  538. 

,,        plant,  i.  538. 
Seoti — see  Shevanti. 
Sephalika,  ii,  376,  iii.  73, 
Serapiaa,  iii.  384- 
Seriuji,  ii.  40. 
Seroo-kaya,  ii.  35. 
Serpolet,  iii.  109. 
Sesame,  iii.  26. 
Sesame  de  I'Inde,  iii.  26. 
Sesamum  indicum,  iii.  26, 
Sesbania  ^^Egyptiaca,  i.  474. 

,,      grandiilora,  i.  472. 
Sevaka,  i.  71. 
Sevya,  iii.  339,  562. 
Sewar,  ii.  391. 
Shadanga-paniya,  i.  224. 
Shaddaranayoga,  ii.  329. 
Shadgrantha,  iii.  539. 
Shadhurak-kalli,  iii.  263. 
Shafterak,  i  122. 
Shaggy  button--weed,  ii.  230. 
Shahasferham,  ui.  83. 
Shahasperham,  iii.  83, 
ShaManeh,  iii.  323. 
Shahterah,  i,  114. 
Sliahteraj,  i.  116. 
Shailam,  iii.  583. 
Shajrat-el-baraghis,  i.  682. 
Shajrat-el-kapur,  ii.  275.  ' 
Shakar,  iii.  593. 
Shakakul,  ii.  136. 
Shakakul-i-misri,  ii.  138. 
Shakayak-el-naaman,  i.  37. 
Shakra-srisbta,  Ii.  1. 
Shala-mishri,  iii.  384. 
Sbala-pami,  i.  428. 
ShaU,  iii.  604. 
Shalim,  iii.  580. 
ShaUot,  iu.  492. 
Shalumbi,  i.  122. 
Shamantippu,  ii.  276. 
Sbamariniyun,  ii.  122. 
Slaambalid,  iii.  496. 
Shamkand,  i.  15. 
Shammani,  ii-  583. 
Shampagi,  i.  42. 
Shamraj,  i.  365. 
Rhamuddira-pacbchai,  ii.  641. 
Shanal,  i.  400. 
Sbanambu,  i.  400. 
Shangabir,  iii.  421. 
Shankeshvar,  i.  606,  ii.  262. 
Shankhahuli,  ii.  262. 


Shankhapufihpi,  ii.  263, 
Shaukhini,  ii.  263. 
Shappatliupu,  i.  204. 
Sbarab-i-kashkaah,  i.  98. 
Sharak-konraik-kai,  i.  511. 
Sharbati-limbu,  i.  273. 
Bhardul,  ii.  11. 

Sharfiyun  {Syn.  for  Cardamoms),  iii 

428.  ' 
Sharif  ah,  i.  45. 
Sharunnay,  ii.  102. 
Shashkakul,  ii.  136. 
Shatakuppi-virai,  ii.  128. 
Shatakiippi-Adttulu,  ii.  128. 
Shatapushpa,  ii.  128. 
Shaukat-el-arabiya,  iii.  143. 
Shaukat-el-baida,  ii.  306,  iii.  143. 
Shaukat-el-mimtineh,  i.  582. 
Shayari,  ii.  70. 
Shayakah,  i.  477. 
Shayyan,  iii.  505. 
Sheduri,  iii.  417. 
Shee — see  Shi. 
Sheeakai,  i.  660. 
Shegat,  i.  396. 
Shegva,  i.  396. 
Shekakul,  ii.  136. 
Shelvant,  ii.  518. 
Shemalo,  i.  215. 
Shembat,  i.  393. 
Shembi,  i.  559. 
Shem-maram,  i.  336. 
Shemmulli,  iii.  43. 
Shempangan,  i.  43. 
Shend-vel,  ii.  449. 
Shenevar-vaymbu,  i.  411, 
Shen-gankuppi,  iii.  76. 
Shen-kottai,  i.  389. 
Shen-shandanam,  i.  462. 
Shepu,  ii.  128 
Sheradi,  iii.  592. 

Sheran-kottai,  V.  389.  If 
Sherus,  i.  123. 
Sherval,  iii.  550. 
Shetvara,  ii  527. 
Shevan,  iii.  70. 

Shevana,  iii.  70.  jd 
Shevanti-cha-phula,  ii.  277.  ' 
Shevari,  i.  474. 
Shevelli,  ii.  231. 
Shewan,  iii.  70. 

Shia-jira,  ii.  119.  u 
Shial-kanta,  i.  110. 
Shibab,  iii.  256. 
Shibbit,  ii.  128. 

Shibjal,  i.  366.  ■ 
Shibram,  i.  50. 
Shih,  ii.  288. 
Shika,  i.  560. 
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ttn-daridah,  iii.  126. 
lari,  iii.  136. 
meu,  i.  41. 
\iiinio  acid,  i.  41. 
iiuipicriii,  i.  41. 
unol,  i.  41. 
arasam,  i.  o94. 

lUi-chamanti-pusHpamu,  ii.  274. 
iia-dalima-vittulu,  i.  579. 
iia-jeventi-pushpain,  ii.  274. 

a-jilakara,  ii.  119. 

la-gorauti-vittulu,  i.  2o2. 
ua-sopu,  ii.  119. 
iiai-agatti,  i.  518. 
iiai-atti,  iii.  342. 
uai-azha-vanai-virai,  i.  252. 
nai-chamantippu,  ii.  274. 
iiai-kichili,  iii.  4i7. 
iiai-madala-virai,  i.  579. 

lai-sliiragam,  ii.  119. 
iiai-shombu,  ii.  119. 
iie-daliiuba-bija,  i.  579. 
ue-jirige,  ii.  119. 
iiie-shyamautige,  ii.  274. 
ine-sopu,  ii.  119. 
■ui,  iii.  594. 
i  nipti,  V.  393. 

:dil-kodi,  i.  54. 

abir,  iii.  421 . 

gadio-vachnag,  i.  I. 

el-jibal,  iii.  624. 

-el-iLnu,  iii.  624. 

agam,  ii.  113. 

it-kiicbchi,  iii.  46. 

kliisht,  i.  533. 

i  ii-iiari  vengayam  (Indian  SquUl), 
■.  476. 

!  utek,  iii.  68. 
faraj,  ii.  330. 
ta  lattai,  iii.  437. 
.  a-liuga,  ii.  90. 
va-nimb,  i.  411 . 
vadai,  ii.  6i7. 

ver,  ii.  527. 
vani,  iii.  70. 
vannigida,  iii.  70. 
vappu-chittu'a,  ii.  329. 
I  vappu-goyya-pazham,  ii.  30. 
iwaran,  i.  122. 
ic-flower,  i.  204. 
■  mbu,  ii.  124. 
inva,  ii.  128- 
'>ra-kai,  ii.  67. 
"»rea  robusta,  i.  196. 
,,     Talura,  i.  196. 
ittu  katrazhai,  iii.  467. 
jwkran,  ii.  110. 
oyikirai-virai,  ii.  128. 
'eyasi,  iii.  543. 


Shud,  ii,  128. 
Shudan,  iii.  200. 
Shudimudi,  ii.  319. 
Shuka,  iii.  641. 

dana,  ii.  44. 
Shukai,  iii.  143. 
Shnkku,  iii.  420. 
Shukri,  i.  238. 
Shulundu-kora,  ii.  215. 
Shiumach  (Sumach),  i.  372. 
yhumshur,  iii.  428. 
Shuniz,  i.  28. 
Shuprak,  i.  33. 
Shm-ali,  i.  509. 
Sburava,  i.  124. 

Shushma,  Shushrair  (Cardamoms),  iii. 
428. 

Shuthi  (Zedoary),  iii.  399. 

Shwet-basaiita,  iii.  291. 

Sbyavautige-lmva,  ii.  277. 

Siah— see  Siyah. 

Siali,  i.  424. 

Siam  Benzoin,  ii.  371. 

Sida  carpinifolia,  i.  206. 

,,    cordifoiia,  i.  20(3. 

,,    huinili.?,  i.  207. 
mani'itiana,  i.  208. 

,,    rhombifolia,  i.  206. 
Sidbarta,  i.  123. 

Siddlii  [Si/n.  for  Cannabis  eativa),  iii. 
318. 

Siegesbeckia  orientalis,  ii.  264. 

Sigappuppugai,  ii.  37. 

Sige,  i.  560. 

Sihah,  iii.  375. 

Siharn,  ii.  376. 

Sihla,  i.  302. 

Sikekai,  i.  560. 

Sliikhandin,  iii.  339. 

Sikhi,i.  317. 

Sikran-el-hnt,  iii.  1. 

Sila-bak,  iii.  627. 

SUa-valka,  iii.  627. 

Silajit,  ii.  515. 

Silaras,  i.  594._ 

Silarambba,  iii.  450. 

Silhaka,  i.  594. 

Silim-kung,  ii.  1. 

Silk- weed,  ii.  427. 

Sillphium,  ii.  139,  l4l. 

Sim,  i.  489. 

Sima — see  Sbima. 

Sima-chamanti-puahpamu,  ii.  274. 

Sima-jilakara,  ii.  119. 

Simarubea5,  i.  284. 

Simbi,  i.  489. 

Simsira,  iii.  28.  ^ 

Simsin-el-Hindit  iii.  302. 

Sinalbin,  i.  126. 
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Sincl  Opium,  i.  89. 
Sindliuvarii,  iii.  73. 
Singuamook,  i,  588. 
Sinhii -ke.SiU'a,  ii.  362. 
Sinjid-i-jilani,  i.  350. 
Sinnigrin,  i.  126. 
Siuyu,  iii.  357. 
Sipand,  i,  243. 
Sir,  iii.  489, 
Sira-punnai,  i.  175. 
Sira-shengalanir,  ii.  243. 
Sirasala-mara,  i,  561. 
Sireh,  iii.  565. 
Siris  or  Siras,  i.  561. 
Sirisa,  i.  562. 
Sirishilta,  ij.  523. 
Siroo — sec  Sirru. 
Sirru-kanchori-vayr,  iii.  313. 
Sirni-kuriiija,  ii.  450. 
Sirru-piilai,  iii.  138. 
Sirrii-pullady,  i.  130 
Sirrii-serupadi,  ii.  104. 
Sis,  i.  401. 
vSi.saliyiis,  iii.  124. 
Sisibau,  i.  475. 
Sisymbrium  Allia via,  iii.  4Q0. 
Irio,  i.  121, 
,,         officinale,  i.  122. 
Sita-clie-kes,  ii.  540. 
Sita-mxxlaka,  iii.  571. 
Sita-phal,  i.  44. 
Sita-pullum,  i.  44. 
Sita  pimdu,  i.  44. 
Sittarittee,  iii.  4'  8. 
Sitrapaladi,  iii.  250. 
Sivaui,  iii.  294 
Siyah-cliob,  i.  583. 
Siyab-danali,  i.  28. 
Siyali-jira,  ii.  115,  119. 
Skandaja,  iii.  339. 
Skandha-taru,  iii.  513. 
Skatole,  ii.  6,  iii.  317. 
Sleshmataka,  ii.  518. 
Slittxin.  ii.  92. 
Small  Caltrops,  i.  243. 

,,     Gold-Mohar,  i.  505. 
SmUax  Cliina,  iii.  500. 
,,     glabia,  iii.  5O0. 
ovalifolia,  iii.  503. 
Sneha-viddha,  iii.'380. 
Snuhi,  iii.  254. 
Soapnut,  i.  367. 
Soapwort,  i.  155. 
Sobhanjana,  i.  396. 
Soeotra  Dragon's-blood,  iii.  504. 
Socotrine  Aloes,  iii.  467. 
Soda  plants,  iii.  141. 
Sogade,  ii.  446.  * 
Sohaga,  i.  341. 


Sohanpe-soah,  i.  .^85. 
Solauuceaj,  ii.  649. 
Solanidine,  ii.  553. 
Solaninc,  ii  552. 
Solanura  Dulcamara,  ii.  649. 

,,       ferox,  ii.  560. 

,,       indieum,  ii.  565. 

,,       Jacquiuii,  ii.  557. 

,,       nigrum,  ii.  549. 
torviun,  ii.  560. 

,,      trilobatum,  ii.  659. 

,,       yerbascifolium,  ii.  6 GO. 

,,       xauthoca  rpum,  ii.  5;)7. 
Soma-valka,  iii.  356. 
Solidago  odora,  ii.  248. 

Virga-aurea,  ii.  247, 
Somanti,  i.  474. 

Somballi     {Rind,     for  Chrozophoi 

plicata),  iii.  316. 
Sombong,  ii.  252. 
Somida-manu,  i.  336. 
Somniferine,  ii.  568. 
Somp,  ii.  124. 
Somraj,  ii.  241. 
Somraji,  ii.  241. 
Sona,  iii.  1.5. 
Sonalla,  i.  400. 
Sonamaki,  i.  526. 
Sonchus  oleraceus,  ii.  315. 
Sondhali,  i.  511. 

Sondlii  [Hind,  for  A.  laniger),  iii.  66 

Sone-patta,  iii.  1 5. 

Sonfiya,  iii.  558. 

SongarW,  i.  450. 

Sonsali,  ii.  251. 

Sonth,  Sonti,  iii.  420. 

Soo — see  Su. 

Sopu,  ii.  124. 

Sopubia  delphinifoUa,  iii.  14 
Sorghum  vulgare,  iii.  580. 
Sothagni,  iii.  130. 
Souci  des  jardins,  ii.  322. 
Sou-line.  i.  31. 
Sowa,  ii.  128. 
Sow-bread,  ii.  347. 
Soymida  febrifuga,  i.  336. 
Spanish  Ja.'imine,  ii.  378. 

,,      Pellitory,  ii.  277. 
Spcrmacoec  hispida,  ii.  230. 
.  Sphteranthine,  ii.  "'58. 
Spheerantliu.s  iudicus,  ii.  257 
Spliicrococcus  compressus,  iii. 
Spilanthes  Acmella,  ii.  2.S3. 

,,         calva,  ii.  284. 

,,         oleracea.  ii.  283. 
Spinacia  olcracea ,  iii.  146. 
Spinach,  iii.  146. 
Spin-bajja,  ii.  6'i9. 
•Spodium,  iii.  588. 
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1  seeds,  iii.  1 26. 

ias  inangifera,  i.  395,  549. 

species,  i.  396. 
,  iii,  630. 
iii.  476. 
'ithiis,  iii.  564. 
A\g  Cucumber,  ii.  95. 
ii.  202. 
iui,  ii.  525. 
:icla,  i.  492,  iii.  232. 
a,  iii.  339. 
\  era,  iii.  421. 
■  bish,  i.  10. 
li,  iii.  70. 
ika,  iii.  356. 
;i,  iii.  2G2. 
;,  ii.  202. 
.11,  ii.  202. 
.  ii.  202. 
ree  oil,  i.  345. 
I  reflexa,  ii.  458. 
igriae,  i.  39. 
lise,  i.  39. 
iia  ruderalis,  iii.  7. 
lia  hernandifolia,  i.  54, 
ia  fcetida,  i.  230. 
scapliigera,  i.  230. 
m-ens,  i.  228. 
permum  chelonoides',  iii.  22. 
suaveolens,  iii.  20. 
xylocarpTim,  iii.  23. 
vuha,  iii.  468. 
-pushpa,  i.  472. 
Cleome,  i.  131. 
^  xs  Arabique,  iii.  93. 
:  officinalis,  i.  598. 
nn,  i.  598. 

llantlies  callosus,  iii.  40. 
•:-hout,  iii.  317. 
iiiam,  i.  155. 
ttoine,  ii.  462,  467. 
tnoa  Beddomei,  ii.  503. 

cinnamomifolia,  ii.  603. 

colubrina,  ii.  502. 

Ignatii,  ii.  500. 

laurina,  ii,  503. 

Nux-vomica,  ii.  458. 

potatorum,  ii.  505. 

Rheedii,  ii.  503. 
Bese,  ii.  369. 
kin,  i.  597. 
C  Benzoin,  ii.  369. 

liquide,  i.  593. 
,  i.  597. 
1,  i.  597. 
.,  i.  507. 
I  iii.  553. 
.t,iii.  141. 
la,  iii.  587. 


Suclii,  ii.  572. 
Suchi-muklia,  iii.  575. 
Sudapa,  i.  249. 
Sudarsana-churna,  ii.  511. 
Sudha,  ii.  1. 
Sudhy-upasya,  iii.  169. 
Suf-el-ard,  iii.  118. 
Sufed — see  Safed. 
Sugandha-bala,  i.  224. 
Sugandha-mulaka,  iii.  571. 
Sugandlia-rosa,  iii.  557. 
Sngandlii-pala,  ii.  446. 
Sugandhi-pippali,  iii.  179. 
Sugandhi-pui-i,  ii.  234. 
Sugandhi-vacba,  iii.  441. 
Sugar,  iii.  592. 
Sui,  i.  443. 
Suji,  iii.  608. 
Sujjado,  i.  213. 
Suka-druma,  i.  562. 
Suka-priya,  i.  562. 
Suka-puslipa,  i.  662. 
Sukanu,  ii.  410. 
Sukara-kanda,  iii.  549. 
Sukba-bii-oza,  i.  302. 
Sukliada,  iii.  233. 
Sukbcbaia,  i.  468, 
Sukhdarsan,  iii.  464,  466. 
Sukkapat,  ii.  384. 
Sukkar,  iii.  595. 
Sukra-pushpika,  iii.  480. 
Sulphothymolic  acid,  iii.  113. 
Sultan-champa,  i.  173. 
Sultan- el~  ash  jar,  i.  663. 
Sumak,  i.  372. 
Sumatra  Benzoin,  ii.  372. 
Sumbul-i-Hindi,  ii.  234. 
Sumbul-i-Ikliti,  ii.  234. 
Sumbul-i-jibali,  ii.  239. 
Sumbul-i-Rumi,  ii.  234. 
Sumattee,  i.  411. 
Sumpura,  i.  218. 
Sungam-cheddi,  ii.  38 1. 
Suntb,  iii.  420. 
Sunti,  iii.  421. 
Supari,  iii.  422. 
Suparsva,  iii.  340. 
Supari-clie-pbul,  i.  215,  iii.  424. 
Supari-ka-;^hul,  i.  215. 
Superbine,  lii.  482. 
Suradaru,  iii.  380. 
Suragonne-mara,  i.  173. 
Sural,  i.  424. 
Surana,  iii.  546. 
Surasa,  iii.  657. 
Sm-ati-sonamaklii,  i.  531. 
Surband,  ii.  285. 
Surdan, i.  122. 
Suringi,  i.  172. 
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Siirmjan,  iii.  495. 

Surinjan-i-shirm,  ii.  497. 

Suiinjan-i-talk,  iii.  496, 

Suriya  {Hind,  forA.  laniger),  iii.  563. 

Surjavarta,  i.  132. 

Surpa,  ii.  35. 

Surpan,  ii.  285, 

Surson,  i.  123. 

Sui'ugeii,  iii.  496. 

Surughvmdu-putta,  i.  355. 

Suiyavarti(<S'aM«.  for  0,  plicata),  iii.  316, 

Sus,  i.  492,  iii.  379. 

Susan,  iii.  452. 

Susan-i-asmanjum,  iii.  452, 

Suseman,  iii.  29. 

Sushava,  ii.  119. 

Sushavi,  ii.  79. 

Sutari,  i.  443. 

Sutranablii,  ii.  414. 

Suva,  ii.  128. 

Suvali-amli,  i.  539. 

Suvaranaka,  i.  511. 

Svalpa-jiarankusa,  ii.  585, 

Svalpa-methi-modaka,  i,  402. 

Svayambliu,  i.  491. 

Syet-barela,  i.  206. 

Sveta-gothubi,  iii.  556. 

Sveta-maricba,  i.  396. 

Sveta-murga,  iii.  139. 

Sveta-punai'nava,  ii.  102. 

Sveta-purna,  iii.  131. 

Sveta-salmali,  i.  216, 

Swabeli-pippali,  iii,  179. 

Sweet  Basil,  iii.  83. 

Chiretta,  ii.  514. 
„     Flag,  iii.  638. 
„     Pellitory,  ii.  281. 
Tangle,  iii.  641. 

Swertia  angustifoUa,  ii.  514. 
„     Chirata,  ii.  511,  iii.  540. 
corymbosa,  ii,  515. 
decussata,  ii.  515. 
„     pulchella,  ii.  515. 

Swietenia  mahogoni,  i,  548, 
Soymida,  i.  337. 

Switch  Sorrel,  i.  371. 

Syala,  iii.  602, 

Syama,  ii.  424. 

Syamalata,  ii.  424. 

Symplocos  racemosa,  ii.  373. 

Synantherias  sylvatica,-  iii.  547. 

Syonaka,  iii.  15. 

Syrian  Costus,  ii.  297. 
„     Rue,  i.  252. 

Syzygium  Jambolanum,  ii.  27. 

Tabac,  ii.  632. 
Tabashii',  iii.  588. 

Tabemsemontana  coronaria,  ii.  413. 


Tabemsemontana  dichotoma,  ii.  413 
HejTieamt,  ii,  413. 
,,  utiliSjii.  413. 

Tabsu,  i.  228, 
Tacamahaca,  i.  174. 
Tacca  aspera,  iii.  649. 
Taconnet,  ii  294. 
Tadki-erandi,  iii.  272. 
Taftaf,i.  367. 
Ta-fung-tsze,  i.  146. 
Tag,  i.  400. 
Tagar,  ii.  238,  413. 
Tagar-ganthoda,  ii.  238. 
Tagara,  ii.  238. 

Tagara-chettu,  i.  520. 

Tagarai,  i.  515, 

Tagarisha-cliettu,  i.  515. 

Tagetes  erecta,  ii.  321. 

Taggarwood,  iii.  223. 

Taggi,  iii.  66. 

Taghak,  i.  331. 

Ta-hai-tsza,  i.  230. 

Ta-liuang,  iii.  153. 

Taindu,  ii.  362,  366. 

Taivela,  i.  132. 

Taj,  iii.  204,  208. 

Tajpat,  iii.  209. 

Tak,  i.  331. 

Takala,  i.  515. 

Takdokhyen,  i.  530. 

Takliak,  i.  330. 

Takkarike,  i.  515. 

Takkile,  iii.  66. 

TakmaM,  ii.  65. 

Takub,  iii.  258. 

Tal,  iii.  26,  519. 

Tala,  iii.  519. 

Talaa  {Arab,  for  Musa  paradisiac^ 

iii.  443. 
Talasln'ooli-vayr,  iii.  159. 
TalavaranabaUl,  ii.  442. 
Tale,  ui.  535. 
Talirnkliana,  iii.  36. 
Talisadya-cliuma,  iii.  373. 
TaUsfar,  ii.  393,  iii.  374. 
Talishapattiri,  iii.  209,  375. 
Taliskatar,  iii.  373. 
Talk,  iii.  443. 
Talmakhana,  iii.  36. 
Talmakliara,  iii.  36. 
Talpalang,  iii.  15, 
Tamaku,  ii.  632. 
Tamakliu,  ii.  632» 
Tamal,  i.  168. 
Tamala,  i.  169. 
Tamali,  iii.  209, 
Tamalika,  iii.  266. 
Tamalpatra,  iii,  209. 
Tamaua,  i.  148. 
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ir-i-Hindi,  i.  532. 

ii'ind,  i.  532. 

irindus  indica,  i.  532. 

irinier  de  I'lnde,  i.  532. 

irisc  de  France,  i.  159. 

iriscineoe,  i.  159. 

irisk,  i.  159. 

manaa,  i.  161. 
aiix  articulata,  i.  lOl. 
,      galica,  i.  159. 
ibaku,  ii.  632. 

bara — see  Tamra. 
bara-chandan,  i.  462'. 
ibara-kuta,  ii.  632. 
ibara-peru,  ii.  30. 
ibari-dupari,  i.  236. 
ibaii-mirclLi,  iii.  563. 
ibat,  i.  153. 
ibul,  i,  256,  iii.  185. 
ibula,  iii.  184. 
ira — see  Tambara. 
Lfa-pushpi,  ii.  40. 
•ra-valli,  ii.  231,  iii.  266. 
iraj,  i.  345. 
a,  I  57. 

acetum  umbellifenim,  ii.  281. 
aku,  i.  151. 
dhar-tholiar,  iii.  254. 
dra-kaya,  ii.  5. 
lula,  iii.  601. 
iadi-gida,  i.  619. 
-;adu,  i.  519. 
ivari,  ii.  561. 

uate  of  cannaWn,  iii.  326,  334. 

nic  acid,  iii.  361. 

inin,  iii.  301. 

aik-kay,  ii.  5. 

itepu-chettu,  i.  515. 

'  laa-priya,  i.  394. 

Nisa-taru,  i-  285. 

liccha,  i.  169.. 

'ier,  i.  133. 

inja,  i.  169. 
,  iii.  519. 

iki,  ii.  82. 

ili,  ii.  89. 

mjabin,  i.  418. 

ixacerin,  ii.  317. 

axacin,  ii.  317. 

Lxaco,  ii.  319. 

ixacum  officinale,  ii.  315, 

buz  orTarbuj,  ii.  63. 
ri-kayi,  ii.  5. 
i  kashkun,  ii.  312,  316. 

muj,  ii.  63. 
rota,  i.  615. 
rtari,  ii.  527. 
i-thuth,  ii.  157. 
l  uni,  iii.  468. 


Tarwar,  i.  619. 

Tashmizaj,  i.  624. 

Tatphala,  ii.  380. 

Tatrak,  i.  372,  374. 

Tatulab,  ii.  586. 

Tavadarum,  i.  242. 

Tavakbir,  iii.  406. 

Tavaksbiri,  iii.  406. 

Tavemiera  nnnunularia,  i.  447. 

Taxine,  iii.  377. 

Taxus  baccata,  iii.  373. 

Tayef,  iii.  471. 

Tazba,  iii.  635. 

Tea,  i.  176. 

Teak,  iii.  61. 

Tectona  grandis,  iii.  61. 

Tee— see  Ti. 

Tegada,  ii.  527. 

Tegada-veru,  ii.  527. 

Tegarasi,  i.  515. 

Tegu,  iii.  61. 

Tejbul,  iii.  315. 

Tejpat,  iii.  209. 

Tejpbal,  i.  256. 

Tejraj,  iii.  203. 

Tekari,  ii.  561. 

Tekata-sij,  iii.  253. 

Tekku-maram,  iii.  61. 

Teku-manu,  iii.  61. 

Telakucba,  iii.  86. 

Teliya-bacbnag,  i.  1 . 

Teliyanni,  ii.  535. 

Tel-kodukM,  ii.  625. 

Tel-kotukka,  ii.  525. 

Tel-barinka,  iii.  347. 

Telia- jam-pandu,  ii.  30. 

Tella-maddi-cbettu,  ii.  11- 

Tella-manga,  ii.  207. 

Tella-mtdaka,  ii.  665. 

Tella-upsi,  ii.  384. 

Tella-vavili,  iii-  73. 

Tellicberry  bark,  ii.  391. 

Telumani,  ii.  525. 

Temar,  ii.  366. 

Tembavu,  ii.  16. 

Temru,  ii.  366. 

Temulentic  acid,  iii.  585. 

Ten-atti,  iii.  342. 

Tengena,  iii.  512_. 

Tenna-maram,  iii-  611. 

Tentul,  1.  532. 

Teori,  ii.  627. 

Tepbrosia  pourpro,  i-.4J;^»- 
„       puiT"^ea,_x.  415. 

Buberosa,  i.  417. 

"       vUlosa,  i.  416. 

"  .      vLrginiana,  i.  416. 
Teramnus  labiaUs,  i.  491. 
Terminalia  Arjuna,  u.  ii. 
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Terminalia  bolerica,  i.  554,  ii.  5. 

Catappa,  ii.  16. 

ChobiUa,  ii.  1. 

citrina,  ii.  1 . 

glabra,  ii.  IG. 
,,        paiiieul.ata,  ii.  16, 
,,        tomentosa,  ii.  16. 
Ternsti'oemiacete,  i.  17G. 
Tetano-caniiabinc,  iii.  33'1. 
Tete  de  bolier,  i.  486. 

,,    a  negre,  i.  238. 
Tetran-kottai,  ii.  505. 
Tetran-parala,  ii.  505. 
Tetranthera  laiuifolia,  iii.  211. 
Tetu,  iii.  15. 

Teucrimu  Chamcediys,  ii.  257,  iii.  125. 
,,       Polium,  iii.  125. 

Scordium,  iii.  125.. 
•  ,,       serratum,  iii.  126. 
Tepak,  iii.  14. 
Thada,  i.  237. 
Thalictrum  Dalzellii,  i.  34. 
„         flavum,  i.  34. 
,,        foliolosum,  i.  33, 
Thalkuri,  ii.  107. 
Than,  ii.  174. 
Thani,  ii.  5. 
Th.amnori,  ii.  561. 
Tliao,  iii.  635. 
Tbaoo-phu-tu,  i.  148-. 
Thardavel,  ii.  230. 
Tharra,  i.  237. 
Thebaine,  i.  88. 
Thegi,iii.  555. 
Theier,  i.  176. 
Theine,  i.  183. 
Thelu-kodi,  i.  450. 
Thembari,  i.  389. 
Theopbylline,  i.  184. 
Thespesia  a  fetiilles  de  peuplier,  i.  213. 

,,       populnea,  i.  213. 
Tbeveresin,  ii.  407. 
Thevetia  neriifolia,  ii.  406. 

Yccotli,  ii.  408. 
Thevetin,  ii.  407,  409. 
Thila-i,  iii.  130. 
Thlaspi  arvense,  iii.  490» 
Thohar,  iii.  253. 
Thohar-kantaro,  iii.  253. 
Thor,  iii.  252. 
Thora-danadalio,  iii.  252. 
Thora-pimpali,  iii.  643. 
Thorn-apple,  ii.  584. 
Tlmm,  iii.  489. 
Thum-el-barri,  iii.  492. 
Thufch,  ii.  300. 
Thyme,  iii.  109. 
ThymelicaceEe,  iii.  217. 
Thymol,  ii.  118,  iii.  111. 


Thymus  Serpyllum,  iii.  109, 

,,      vulgaris,  iii.  ]Jl. 
Tiaridium — nee  Heliotropi  uin 
Tibiliti,  i.  153. 
Tibn-Makah,  iii.  563. 
Tid-danda,  ii.  89. 
Tidhara-sehuiid,  iii.  253. 
Tienhiung,  i.  22. 
Tiga-mushadi,  i.  64. 
Tigadi,  iii.  123. 
Tigadikc-puti-gaki,  ii.  527. 
Tige-moduga,  i.  458. 
Tigdu-mara,  iii.  15. 
Tiglinic  acid,  iii.  284. 
Tikhur,  iii.  406. 
Tikri,  i.  53. 
Tikta-badami,  i.  563. 
Tikta-lau,  ii.  67. 
Tikta-raj,  i.  341. 
Tilrtaka,  ii.  95. 
Til  or  Tila,  iii.  26. 
Tilak,  ii.  373. 
Tilavana,  i.  132. 
TUiacese,  i.  236. 
Tiliacora  racemosa,  i.  64. 
Tiliakora,  i.  64. 
TUlai-cheddi,  iii.  314. 
Tillaka,  ii.  393. 
Tiloshak,  i.  133. 
Timburni,  ii.  366. 
Tinmiar,  iii.  82. 

Timmue  {Nipal.  for  Cubebs),  iii.  180. 

Timukhia,  ii.  419. 

Tiadisa,  i.  211. 

Tiadiika,  ii.  366. 

Tinduki,  ii.  366. 

Tician  Pine,  iii.  357. 

Tinospora  cordifolia,  i.  54. 

,,       crispa,  i.  64. 
Tinpaui,  i.  333. 
Tinti,  ii.  527. 
Tintidi,  i.  532. 
Tippa-tige,  i.  54. 
Tippali  or  Tippili,  iii.  176. 
Tippali-mulam,  iii.  176. 
Tippali-ver,  iii.  176. 
Tii-apa,  i.  405. 
Tiru-kaUi,  iii.  252. 
Tiru-uitri-pachcha,  ii.  285. 
Tiru-nitru-pachchai,  iii.  83. 
Tiru-vachchip-pu,  ii.  406. 
Tiryak,  i.  74. 
Ticyak-phala,  ii.  211. 
Tical,  i.  256. 
Tisi,  i.  239. 
Tita-iudarjau,  ii.  392. 
Tita-kunga,  ii.  444. 
Tita-turai,  ii.  80. 
Titabli,  i.  461. 
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1,1-turiii,  ii.  80. 
tiri-plialii,  iii.  281. 
,ani,  iii.  82. 
v:ij,ii.  393. 
.\  as,  i.  458. 
A-at,  i.  458. 
!na-kua,  iii.  427. 
Ikicco,  ii.  632. 
Ula-paiia,  iii.  383. 
idalia  aculeata,  i.  260. 

lanceolata,  i.  261. 
Irior  Toderi,  i.  120. 
ica-mii'ij'aln,  iii.  180. 
•  kam,  iii.  586. 
iinmon  bezaar,  iii.  397. 
,,     itam,  iii.  403. 
primxxm,  iii.  S97. 
.nde-konde,  ii.  86. 
udi-karavati,  iii.  60. 
!uli-teiagam,  iii.  60. 
ujj-pang-cliong,  iii.  55. 
m-emattu,  ii.  459. 
0 — see  Tu. 
ora-cUey,  ii.  103. 
ppi,  iii.  261. 
.r-elaga,  i.  267. 
iva,  i.  515. 

ira-billi-matti,  ii.  11. 
irch  tree,  ii.  214. 
ludylium  Secacul,  ii.  137. 
ii-enia  asiatica,  iii.  14. 
iroughsiiigli,  i.  584. 
Mi-telle,  i.  121. 
,tal-vadi,  i.  538. 
ittUa-kayi,  i.  342. 
.ui-dit,  ii.  229. 
inira-mainidi,  i.  395. 
ourhi  pods,  i-  f  72. 
.JUS  les  mois,  iii.  449. 
ljuto  epice,  i.  28. 
outesaine,  i.  162.  _ 
uwdi-i  or  Toderi,  i.  118. 
(black),  i.  119. 
„      (red),  i.  119. 
(white),  1.  119. 
r.jzeri,  i.  118. 
racbydiiim  Lehmanni,  ii.  136. 
I'racb  ylobiumHornemannianiira  ,i .  510, 
IVadescantia  axillaris,  iii.  510. 
Cragacantb,  i.  480. 

(Indian),  i.  151. 
'"ragia  involucrata,  iii.  313. 
I'rapa  natans,  i.  244. 
Frayamana,  i.  23. 
Tree  Turmeric,  i.  63. 
I'rewia  nudiflora,  iii.  294. 
Trianthema  decandra,  ii.  102. 

monogyna,  ii.  102. 
pentandia,  ii.  102. 


Tribulus  alatus,  i.  245. 

terrestris,  i.  243. 
Tricbilia  emetica,  i.  340. 

,,       trifoliata,  i.  340. 
Tricbodesma  Africanum,  ii.  523. 
,,        indicuTiQ,  ii.  522. 
,,         zeylanicum,  ii.  523. 
Tricbolepis  glaberrima,  ii.  308. 
Ti'icbosantbes  cucumerina,  ii.  72, 
,,  dioica,  ii.  72. 

laciniosa,  ii.  74. 
nervifolia,  ii.  97. 
palmata,  ii.  70. 
Trichosantbin,  ii.  72.  - 
Tridbari-nevadunga,  iii.  253. 
Tridosba,  iii.  581. 
Trifolio,  i.  333. 
Trigonella  oomiculata,  i.  405. 

Fcenum-grtBcmu,  i.  401 
,,        nncata,  i.  404. 
Trigonelline,  i.  403. 
Trikanta-jati,  ii.  384. 
Trikatu,  iii.  169. 
Trilocular  Jews'-Mallow,  i.  236. 
Ti-iinada,  ii.  329. 
Trimetbylamiue,  ii.  383,  iii.  101. 
Trinapancba-mula,  iii.  593. 
Trinaraja,  iii.  513. 
Tripaksbi  or  Tripankbi,  ii.  527. 
Tripbal,  i.  256. 
Tripbala,  ii.  2. 
Triputa,  ii.  527. 
Tripuli,  i.  489. 
Triticum  sativum,  iii.  607. 
Triumfetta,  i.  238. 

,,        rbomboidea,  i.  238. 
Trivrit,  ii.  527. _ 
Tropoeolum  majus,  i.  121. 
Tropine,  ii.  577. 
Truti,  iii.  428. 
Tsietti-mandaru,  i.  506. 
Tsjakala,  iii.  340. 
Tsjerou-kanelli,  ii.  60. 
Tsj'erou-katou-naregam,  i.  267. 
Tsjovanna-amelpodi,  ii.  414. 
Tuberose,  iii.  493. 
Tubocuty,  i.  207. 
Tuffab-el-ard,  ii.  275. 
Tukati,  i.  206. 
Tuk-kung,  i.  142.  _ 
Tukm-i-anjudan,  ii.  126. 
Tukm-i-baiang,  iii.  90. 
Tukm-i-balasan,  i.  316. 
Tukm-i-gul,  i.  575. 
Tukm-i-kafsbah,  ii.  308. 
Tukm-i-kabu,  ii.  314. 
Tukm-i-kajrab,  ii.  308. 
Tukm-i-kasus,  ii.  548. 
Tukm-i-kazirab,  ii.  308. 
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Tukm-i-khitmi,  i.  201, 
Tukm-i-uil,  ii.  530. 
Tukm-i-rilian,  iii.  83. 
Tukm-i-sarwali,  iii.  139. 
Tula,  ii.  563. 
Tulasi  or  Tulashi,  iii.  8G. 
Tulati-pati,  ii.  561. 
Tulipa  Japonica,  iii.  466. 
Tulsi,  iii.  86. 
Tumatti,  ii.  59. 
Tumba,  ii.  67,  iii.  123. 
Tumba-phul,  iii.  123. 
Tumbi,  ii.  67. 
Tumbilik-kai,  ii.  366. 
Tumi,  iii.  123. 
Tumiki,  ii.  366. 
Tumra,  i.  256. 
Tumri,  iii.  294. 
Tun,  i.  339. 
Tundika,  ii.  86. 
Tundkeri,  ii.  86. 
Tunga,  iii.  513. 
Tuni,  i.  339. 
Tunja-muste,  i.  552. 
Tunna,  i.  339. 
Tupkaria,  i.  206. 
Tut,  i.  489, 
Turabi,  iii.  505. 
Turacbi-gida,  i.  447. 
Turagi,  ii.  566. 
Turagi-gandba,  ii.  566. 
Turangi,  ii.  566. 
Turaka-vepa,  i.  330. 
Turbud,  ii.  528. 
Turmeric,  iii.  407. 
Turmerol,  iii.  413. 
Turmus,  i.  483. 
Turpentine,  i.  378,  iii.  378. 
Turpetb,  ii.  527. 
Turpetbin,  ii.  530. 

Turpbullon  {Stjn.  for  Salep),  iii,  384. 

Turung,  i.  268. 

TussUago  Farfara,  ii.  294. 

Tutsan,  i.  162. 

Tutti,  i.  267. 

Tvacb,  iii.  204. 

Tvak-sara,  iii.  204. 

Tvak-svadvi,  iii.  204. 

Typba  angustifolia,  iii.  53S. 

Tylopbora  astbmatica,  ii.  437. 

„        fasciculata,  ii.  440. 
Tylophorine,  ii.  440. 
Typbacese,  iii.  538. 

TJbha-gokhm,  iii.  34. 
XJbhi-riagan,  iii.  555. 
Ucbcbbe,  ii.  78. 
Uchellu,  ii.  269. 
Ucbunti,  ii.  245. 


Udalai,  iii.  272. 

Udasaliyun,  ii.  122. 

Ud,  iii,  219. 

Ud-el-bark,  iii.  356. 

Ud-el-jibbali,  ii.  278. 

Ud-el-juj,  iii.  219. 

Ud-el-karih,  ii.  278. 

Ud-el-salib,  i.  30. 

Ud-el-waj  {Arab,  for  A.  calamus), 
539.  '  ^ 

Ud-i-balasan,  i.  316. 

Ud-i-gbarki,  iii.  220. 

Ud-i-kbam,  iii.  220. 

Udifarunas,  iii.  323. 

Ud-salap,  i.  30. 

Uduga-cbettu,  ii.  164. 

Udumbara,  iii.  340. 

Ugbai-puttai,  ii.  380. 

Ugragandba,  iii.  488,  539. 

Ujli-musaU,  iii.  485. 

Ukb,  iii.  592. 

Uksbi,  ii.  15. 

Ulat-kambal,  i.  233. 

Ulisi,  ii.  269. 

TJUar-bUlar,  i.  64. 

Ulmus — see  Holoptelea. 

Umbar    {Syn.    for    F.  glomeral 
iii.  338. 

Umbara,  ui.  338. 

Umbelliferae,  ii.  107. 

UmbeUiferon,  ii,  155. 

Umbbu,  ii.  119. 

Umbro,  iii.  338. 

Ummatta,  ii.  585. 
Ummattai,  ii.  585. 
Ummatte,  ii.  585. 
Ummetta,  ii.  585. 
TJmru's  raisins,  ii.  11,  113. 
Una,  ii.  545. 
tJnacbte  sbabarbar,  i.  34. 
Uncaria  Gambier,  ii.  172. 
Underbibi,  iii.  272. 
Undi,  i.  173. 
Undi-che-tel,  i.  173. 
Undirkani,  ii.  539. 
Unga,  iii.  135. 
UnhaU,  i.  415. 
Unmatta,  ii.  585. 
Unnab,  i.  350. 
Upacbitra,  iii.  311. 
Upalet,  ii.  296. 
Upalsari,  ii.  446. 
Upas  tree,  iii.  348. 
Upergao,  ii.  447. 
Upersara,  ii.  446. 
I/podika,  ui.  148. 
Upputi,  iii.  82. 
Uranaksba,  i.  515. 
Uraria  lagopoides,  i.  426. 
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•aria  picta,  i.  437. 
•ena  lobata,  i.  228. 
emie,  iii.  317. 
•ginca  indica,  iii.  476. 
■id,  i.  488. 
ligattige,  ii.  285. 
rtica  pilulifera,  iii.  41. 

prima,  iii.  41. 
riticacete,  iii.  316. 
rucu,  i.  150. 
rucuara,  i.  150. 
mk-el-kafur,  iii.  399. 
ruk-el-sabaghin,  iii.  410. 
ruk-el-STifr,  iii.  410. 
mvalu,  ii.  285. 
mvuka,  iii.  301. 
s,  iii.  592. 
sadlian,  iii.  569. 
shak,  ii.  156. 

shaua-chatu-nishana,  iii.  169. 
shana-grantliika,  iii.  178. 
shar,  ii.  430. 
shbah,  ii.  447. 
shu'a — see  Usira. 
shit-tagarai,  i.  515. 
shnab,  ii.  157,  iii.  627. 
shnan,  iii.  141. 
stra,  iii.  571. 
sirbhed,  iii.  562. 
sirike-kaya,  iii,  261. 
L'sHr,  i.  133. 

L'ssarab-i-rewand,  i.  168. 
I'starkhar,  i.  245. 
["stukhudiis,  iii.  93. 

sturak,  i.  598. 
I  'temani,  ii.  442. 
I'tanjan,  iii.  40. 
Utarandi,  ii.  442. 
Utarani,  ii.  442. 
Utati,  ii.  320. 
Uthamu-jirmi,  iii.  126. 
Uthi,  i.  391. 
Uthika-parni,  iii.  56. 
T'ticbettu,  iii.  76. 
Utkatara,  ii.  320. 
rtnen,  ii.  234,  iii.  414. 
I'tpala-sariva,  ii.  446. 
Utran,  ii.  442. 
Utrunj,  i.  270. 
Uttarani,  iii.  135. 
Uva3,  i.  358. 
Uvas  dos  bugios,  i.  362. 
Uzomet    (%«•     for  Synantherias 
sylvatica),  iii.  647. 


Vaam-draka,  iii.  426. 
Vabbula,  i.  556. 
Vacha,  iii.  539. 


Vadam-kottai,  i.  563. 
Vadanike,  ii.  211 . 
Vadari,  i.  351. 
Vagarni,  ii.  141. 
Vaghe,  i.  561. 
Vahasa,  ii.  75. 
Vahela,  ii.  5. 
Vahnimantha,  iii.  67. 
Vaidi-gavat,  iii.  569. 
Vaijayauta,  i.  474. 
Vaje,  iii.  539. 
Vajna,  iii.  675. 
Vajra-daataka,  iii.  254, 
Vajra-danti,  iii.  43. 
Vajra-kanda,  iii.  547. 
Vajra-timdi,  iii.  254. 
Vaka,  i.  472. 
Vaka-pushpi,  iii.  14. 
Vaka-vriksha,  ii.  12. 
Vakeri-miil,  i.  499. 
Vakha-khaparo,  iii.  130. 
Vakhandi,  ii.  450. 
Vakbma,  i.  18. 
Vakka,  iii.  422. 
Vakkali,  ii.  12. 
Vakkan,  iii.  67. 
Vakra,  i.  69. 
Vakuchi,  ii.  241. 
Vakudu,  ii.  657. 
Vakula,  ii.  362. 
Vakumbba,  ii.  19. 
Val-milaku,  iii.  180. 
Val-mulaka,  iii.  180. 

Vala  or  Wala,  iii.  571. 

Valeriana  Brunoniana,  ii.  240. 

Hardwickii,  ii.  241. 
,,       officinalis,  ii.  240, 
„       Wallichii,  ii.  238. 

Valerianese,  ii.  233. 

Valerianic  acid,  ii.  238. 

Valerine,  ii.  238. 

Valerol,  ii.  238. 

Valesalu,  ii.  269. 

VaUai-naga,  ii.  12. 

Vallai-pundu,  iii.  488. 

Vallarai,  ii.  107. 

Valli-pala,  ii.  437. 

Valli-teragam,  i.  24. 

Valuluvai,  i.  343. 

Valumbiriiai,  i.  232. 

Valva,  iii.  467. 

Vamamu,  ii.  116. 

Vaminta,  i.  132._ 

Vana-baridra,  iii.  397. 

Vanajai,  iii.  76. 

Vanakoli,  i.  351. 

Vana-lakshmi,  iii.  443. 

Vana-mugali,  ii.  283. 

Vana-raja,  i.  537. 
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Vana-Bunthi,  iii.  420. 
Vauatiktika,  i.  54. 
Vauai,  iii.  73. 
Vaiiardraka,  iii.  426. 
Vanari,  i.  448. 
Vanda,  iii.  393. 

Eoxburghii,  iii.  392. 
,,     spathulata,  iii.  396. 
Vandellia  erecta,  iii.  14. 

peduuculata,  iii.  14. 
Vanga-adanthay,  iii.  16. 
Vangueria  spinosa,  ii.  211. 
Vanhii'uclii,  i.  344. 
Vanillin,  i.  485. 
Vansa,  iii.  50. 
Vansa-locliana,  iii.  586. 
Vapala,  ii,  81. 
Vapala-bij,  ii.  82. 
Vata,  iii.  339. 
Vara,  iii.  339,  454. 
Varagogu,  ii.  380. 
Varaha-karni,  ii.  566. 
Vardliara,  ii.  536. 
Varhini,  ii.  238. 
Vari,  iii.  338. 
Vamavat,  iii.  408. 
Varsangi,  ii.  211. 
Vartaki,  ii.  555. 
Vai'tangi,  i.  500. 
Vamna,  i.  133. 
Varunadya  clmma,  i.  134. 

,,        guda,  i.  134. 
Varvara,  iii.  85. 
Vasa,  iii.  539. 
Vasadani,  i.  57. 
Vasaka,  iii.  50. 
Vasakshepa,  iii.  417,  418. 
Vasala,  iii.  148. 
Vasanabtii,  i.  1. 
Vasan-pullu,  iii.  564. 
Vasana-valli,  i.  57. 
Vasanvel,  i.  57. 
Vasare,  iii.  296. 
Vasliambu,  iii.  539. 
Vasliana  vi,  i.  1. 
Vashira,  iii.  543. 
Vasicine,  iii.  53. 
Vasira,  iii.  57. 

Vata  {Si/n.  for F. bengalensis),  iii.  338. 

Vatalan,  iii.  101. 

Vatari,  iii.  301 . 

Vateria  indica,  i.  196.  . 

Vatsanabha,  i.  110. 

Vatta-killu-killiippai,  i.  400. 

Vattangi,  i.  500. 

Vattekuku,  i.  500. 

Vattu-vaUi,  ii.  449. 

Vavadinga,  ii.  349. 

Vavala,  iii.  318. 


Vayavarua,  i.  133, 
Vaykkavalai,  i,  416. 
Vayu-bilaga,  ii,  349, 
Vayu-vilangara,  ii,  349. 
Vayvirang,  ii.  349. 
Vazhai-pazham,  iii,  443. 
Vedakodi,  iii.  48. 
Vedi-halad,  iii.  396. 
Vediu-e,  iii.  586. 
Vchyenti,  i.  153. 
Veila,  i.  170. 
Vekario,  i,  412. 
Vekhali,  i.  153 
Vekhand,  iii.  539, 
Vekhari,  i.  153. 
Vakkudu-tige,  i,  366. 
Vel-kbakar,  i,  458. 
Vela,  i.  170. 
Veldode,  iii.  428. 
Veli-paritti,  ii.  442. 
Veli-parutti,  ii.  442. 
VeUvi,  i.  137. 
VeDa-ellay,  ii,  202. 
Vella-kadamba,  ii.  169, 
Vella-maruthu,  ii.  16. 
Vellai-goyya-pazham,  ii.  30. 
Vellai-kungiliyam,  i.  196. 
Vellai-maruda-maram,  ii.  11, 
Vellai-nochi,  iii.  73. 
VeUai-polam,  i.  304. 
Vellai-putali,  i.  228. 
VeUarin,  ii,  109. 
Vellay— sec  Vellai, 
Vellulli,  iii,  488. 
Vellurugn,  ii,  515, 
Vembadam,  i.  355, 
Vembu,  i.  323, 
Vempali,  i,  415, 
Vendaikkay,  i,  210, 
Vendayam,  i.  401, 
Vengai-maram,  i.  464. 
Veni,  ii.  82. 
Veni-malaka,  iii.  571. 
Venivela,  i.  53, 
Venna-devi-kura,  iii,  509. 
Ventilago  madi-aspatana,  i.  355, 
Venn,  iii,  587. 
Veppa-chettu,  i.  323. 
Voppam,  i.  323. 
Vera  troy  laconine,  i.  5. 
Verbascum  Blattaria,  iii.  2. 

,,         Thapsus,  iii.  2. 
Verbena  officinalis,  iii.  58. 
VerbenacGfT,  iii.  57. 
Verge  d'or,  ii.  247, 
Vorgerette  de  Ciiuada,  ii.  219. 
Verinell.a-vemu,  ii.  197. 
Veritcl-nep,  ii.  262, 
Verjuice,  i,  358. 
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kati,  i.  232. 

k-kadaU,  i.  494. 

uonia  anthelmintica,  ii.  241. 

ciiierea,  ii.  243. 
uonine,  ii.  243. 
.iiica  Anagallis,  iii.  14. 

Beccabiinga,  iii.  14. 
ra-juvi,  iii.  345, 
ro-bira,  ii.  81. 
ri-pala,  ii.  437. 
■ii-shanaga-kaya,  i.  494. 
vain,  iii.  58. 
veine,  iii.  58. 
vena  capitata,  iii.  58. 
4caria,  ii.  560. 
lila,  iii.  183. 
lie-kottai,  ii.  458. 
rilai,  iii.  183. 
tiver,  iii.  571 . 
ihita,  ii.  5. 
ihitka,  ii.  5. 
nidi-pattri,  iii.  83. 
)urnic  acid,  ii.  167. 
iiunin,  ii.  167. 
iirnum  foetidum,  ii.  166. 
lihida,  iii.  36. 
ia  Faba,  i.  485. 
langa,  iii.  349. 
lara,  ii.  99. 
lari,  ii.  534. 
li-maram,  ii.  519. 
iiaCatiang,  i.  489. 
;ae  cultivee,  i.  357. 
,,    de  Galam,  i.  362. 

d'Tnde,  i.  362. 
iapura,  i.  269. 
iaya,  iii.  320. 
vhmogra,  ii.  379. 
Kunia,  ii.  22. 
;ira-pazliain,  ii.  279. 
lyati — see  Wilayati. 
ledele,  iii.  183. 
lathee,  i.  137. 
va-pazham,  i.  277. 
Lva-pesbika,  i.  278. 
inba,  ii.  86. 
iribaja,  ii.  86. 
iica  pusUla,  ii.  424, 
uchu,  iii.  36. 
tic,  i.  357. 
lettier  aristc,  i.  64. 

tinctorial,  i.  65. 
<la  calaminaris,  i.  141. 
,,    cinorea,  i.  141. 
,,    odorata,  i.  l  iO- 
,,    serpens,  i.  141. 
ilacete,  i.  139. 
ila-quercitriu,  i.  141. 
■ilcuic  acid,  i.  141. 


Violette  odorante,  i.  140. 
Violier,  i.  130. 
Violin,  i.  141. 
Vipra,  iii.  339. 
Vipula-srava,  iii.  468. 
Vira,  iii.  422. 
Virana,  iii.  571. 
Viranga,  ii.  349, 
Viri,  ii.  518. 
Viridinic  acid,  ii.  222. 
Visalatvak,  ii.  386. 
Viscaoutcluii,  iii.  229. 
Viscin,  iii.  229. 
Viscuin  album,  iii.  237. 

,,      articulatuin,  iii.  232. 

,,      monoicum,  iii,  230. 
Visesh,  i.  295. 

Visha,  i.  1.  • 
Visha-mungil,  iii.  464. 
Visha-mushti,  ii.  459. 
Visba-tinduka,  ii.  367. 
Visbala,  ii.  60,  65. 
Vishkbapra,  ii.  102. 
Visbmogra,  ii.  379. 
Visbnudandi,  ii.  544. 
Visbnukranti,  ii.  543. 
Vistniikrandi,  ii.  643. 
Vistnukrandmn,  ii.  543. 
Visbva-saraka,  ii.  99. 
Visva,  iii.  421. 
Visva-bbesbaja,  iii.  421. 
Vitcbie,  ii.  212. 
Vitex  Agnus-castus,  iii.  75. 
,,    Negundo,  iii.  73. 
,,    trifolia,  iii.  73. 
Vitika,  iii.  365. 
Vitis  araneosus,  i.  365. 
carnosa,  i.  365. 
„    indica,  i.  362. 
,,    latifolia,  i.  363. 
,,    pedata,  i.  365. 

quadrangularis,  i.  362, 
„    setosa,  i.  365. 
„    vinifera,  i.  357. 
Vittula,  iii.  428. 
Vitimiia,  iii.  140. 
Viyal-cbuILi,  iii.  36. 
Voandzeia  subton-anea,  i.  495. 
Vodalie,  i.  557. 
Vodolam,  i.  557- 
Vela,  i.  305.  .. 
Volutarella  divancata,  u.  306. 

Vena,  i.  225. 

Vomiquier,  ii.  458. 

Votamba  {Syn.  for  A.  Lakoocba) 

355. 
Vranari,  i.  472. 
Vrata-kosba,  ii.  82. 
Vriddbadaraka,  ii.  536,  o41. 
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Vriliat-panclia-mula,  i.  244. 
Vrihat-puslipi,  i.  400. 
Vrihat-tvak,  ii.  386. 
Vrihati,  ii.  555. 
Vriscliikali,  iii.  313. 
Vrisha,  ii.  566. 
Vullerkoo,  ii.  433. 
Vummaay,  i.  338. 
Vusayley-keeray,  iii.  146. 


"Wagata,  i.  136. 

Waghanti  or  Wagheti,  i.  136. 

Waila,  i.  132. 

Waj  {Si/n,  for  Acorus  Calamus),  iii. 
639. 

Wajr— see  Vajra. 

Wakhma,  i.  18. 

Wala—see  Vala. 

Walpapri,  i.  489, 

Walsura,  i.  340. 

Walsura  piscidia,  i.  340. 

Walsurasi,  i.  340. 

Walu-chi-bliaji,  ii.  105 

Wandar-bashing,  iii.  623. 

Wandar-roti,  ii.  320. 

War  {Si/n.  forF.  bengalensis),  iii.  338. 

Waras  or  Wars,  iii.  24. 

Ward,  i.  674. 

Warelu,  iii.  571. 

Wariari,  ii.  124, 

Warikaha,  ii.  35. 

Warjippe,  i.  451, 

Wark-un-nil,  i.  407. 

Wars,  i.  420,  iii.  24,  297. 

Wasmah,  i.  407. 

Watana,  i.  489. 

Water  Cress,  i.  130. 

,,     Crowfoot,  i.  38, 

„     Melon,  ii.  63. 

,,     Soldier,  iii.  550. 
Watpan,  ii.  294. 
Watta-kakacodi,  ii.  444. 
WedeJia  calendidacea,  ii.  266,  268. 
Weeping  Nyctanthes,  ii.  376. 
Welia-cupameni,  iii.  291. 
Werinuua,  ii.  269. 
Wheat,  iii.  607. 
Wliite  Adulsa,  iii.  49. 
Baohnag,  i.  4. 

,,     Behen,  ii.  303. 
Cedar,  i.  339. 
Lupin,  i.  483. 

,,     Mangrove,  iii.  82. 

,,     Pepper,  iii.  171. 

,,     Rhapontic,  ii.  303. 

„     Towdri,  i.  119. 
Wlda,  iii.  365. 
Wie.icn  raute,  i.  34. 


Wilayati-chameli,  ii.  13, 
Wilayati-jira,  ii.  119. 
Wilayati-ncTarung,  ii.  99. 
Wilayati-uimb,  i.  330. 
Wilayati-xjalwal,  i.  211. 
Wilayati-saini,  iii.  357. 
Wilayati-vakhandi,  ii.  425. 
Wild  Cinchona,  ii.  1G9. 

,,    Coffee,  ii.  2:^5. 

„    Cotton,  ii.  427. 

,,    Guava,  ii.  19, 

,,    Lime,  i.  266. 

,,    Mango,  i.  395. 

„    Succory,  ii.  311. 

„    Tobacco,  ii.  322. 

,,    Turmeric,  iii.  396. 
Winged  Caltrops,  i.  245. 
Winged-leaved  CUtoria,  i.  458, 
Winter  Cherry,  ii.  560. 
With,  Witha,  iii.  365. 
Withania  coagulans,  ii.  569. 

,,,       somnifera,  ii.  566. 
Wizr,  iii.  47. 
WodoawTinghai,  iii.  269. 
Wasl-bu-rojnda,  iii.  77. 
Wood-apple,  i.  281. 
Wood-oil,  i.  191. 
Woodacha,  iii.  269. 
Woodfordia  floribunda,  ii.  40. 
Wonnseed,  ii.  288. 
Wormwood,  ii.  284. 
Wotu,  iu.  231. 
Wrightia  tinctoria,  ii.  397. 
Wrightine,  ii.  395. 
Wulawalli,  i.  489. 
Wushajj,  ii.  157. 
Wushak,  ii.  157. 


Xanthium  Strimiarium,  ii.  262. 
Xanthoj)icrit,  i.  67. 
Xanthostrumarin,  ii.  263. 
Xylobalsamum,  i  316. 
Xyi'idete,  iii.  510. 
Xyris  inclica,  iii.  610. 


Yajniya,  iii.  339. 
Ya'kke-gida,  ii.  428. 
Yal<ridari-lauha,  i.  270. 
Yalakki,  iii.  428. 
Yalc-kalli,  iii.  253. 
Yalki,  ii.  35. 
Yaug-tsai,  iii,  635. 
Yarrow,  ii.  271. 
Yasas-vini,  iii.  390. 
Yas-monou,  i.  174. 
Yashtimadhuka,  i.  491. 
Yashf  imadhukam,  i.  491. 
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aiiii-pavpata,  ii.  198. 
.tni  or  Yavanika,  ii,  116. 
asakara,  i.  418. 
:itikta,  iii.  46. 
ruj,  ii.  5S1. 
.11  nuiddi,  ii.  12. 
.ow  Champa,  i.  42. 

Oleander,  ii.  406. 

Zedoary,  iii.  396. 
jiot,  ii.  355. 

iii.  26. 
luai,  i.  I'JI. 
ne,  i.  509. 

ha  de  quiniiiio,  iii.  266. 

cum,  ii.  428. 
,,     vayr,  ii.  433. 
ttega,  ii.  171. 
ux  de  boui-rique,  i.  496. 
w,  iii.  373. 

pali,  iii.  176. 
jaraja-guggula,  i.  303. 

liika-parni,  iii.  55. 


had-el-bahr,  ii.  460. 
!ian-i-gunjishk-i-talk,  ii.  393. 

hun  oil,  i.  286, 

I  war,  i.  20. 

eran,  iii.  457. 
km-hyat,  i.  590. 
kum,  iii.  255. 
Ml,  i.  23. 

i-ghozel,  iii.  379. 

i  jabil,  iii.  421. 
iijabil-i  sbami,  ii.  259. 

lonia  indica,  ii.  94. 

ithine,  i.  183. 
•ithopicrit,  i.  67. 
i/toxylene,  i.  259. 

ithoxylin,  i.  259. 

utlioxylum  acantbopodium,  i.  255. 
,,        alatum,  i.  255. 
,,         Biidrunga,  i.  256. 

Hamiltonianum,  i.  256. 
,,        oxyphyllum,  i.  266. 
,,        piperitum,  i.  256. 
,,        Rhetsa,  i.  255. 


Zanzibar  Dragon's-blood,  iii.  506. 

Zapania  nodiflora,  iii.  58. 

Zarawand-i-gird,  iii.  165, 

Zarawand-i-Hindi,  iii.  159, 

Zarawand-i-mudbi-aj,  iii,  166, 

Zarawand-i-tawit,  iii,  165. 

Zard-cluibab,  iii.  410. 

Zardak,  iii.  455. 

Zadchubab,  iii.  410. 

Zarii-,  i.  23,  247. 

Zarislik,  i.  66. 

Zarnab,  iii.  375. 

Zarii  or  Zarv,  i.  595,  ii.  370. 

Zarumbad,  iii.  399. 

Zarwa,  ii.  370. 

Zatar,  iii.  141. 

Zataria  multiflora,  iii.  114. 

Zea  Mays,  iii.  579. 

Zedoaii'e  jaune,  iii.  397. 

Zedoar,  i.  20,  iii.  399. 

Zedoarin,  iii.  402. 

Zedoary,  iii.  399. 

Zekneria  umbellata,  ii.  89. 

Zerumbefc,  iii.  399. 

Zharas  (.Jharasi),  ii.  103. 

Zhireh,  ii.  114. 

ZMnian,  ii.  116. 

Zinziber  Cassumunar,  iii.  425. 

,,       officinale,  iii,  .430, 
Zir-el-akhilleb,  ii,  133. 
Zireh,  ii.  114. 
Zireh-i- Armani,  ii.  120. 
Zireb-i-Kirmani,  ii.  130. 
Zireli-i-Rumi,  ii.  120. 
Zireh-i-.siyab,  ii.  120. 
Ziwau,  iii.  583. 
Zizipbora  tenuior,  iii.  115. 
Zizipho- tannic  acid,  i.  351. 
Zizyphus  Jujuba,  i.  361. 

iiigosa,  i.  351. 
,,      vulgaris,  i.  350. 
,,      zylopyi-a,  i.  351. 
Zu-khamseta-aurak,  iii.  76. 
Znfah-i-yabis,  iii.  116. 
Zygophylleae,  i.  243. 
Zylobalsamum,  i.  316. 
Zylose,  iii.  129. 
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APPENDIX. 

EANUNCULACEiE. 

On  the  Crystalline  Alkaloid  of  Aoonitum  Napellus.* 

Messrs.  Wyndham  E.  Dunstan  and  W.  H.  Ince,  Ph.D.,  have 
-estigated  the  properties  of  a  crystalline  alkaloid  obtained  from  the 
)t  of  Aconitum  Napellus  by  extraction  with  amyl  alcohol,  as  sug- 
^ted  by  the  late  Mr.  John  Williams  {Pharm.  Joum.  [3],  xviii., 
3).  For  a  supply  of  the  material  they  are  indebted  to  the  kindness 
Messrs.  Howards  &  Sons,  of  Stratford. 

The  yellowish  indistinct  crystals  melted  at'188'4'^  (corr.),  and  by 
!  -stallization  from  alcoholic  solution  were  proved  to  be  associated 
th  a  small  quantity  of  a  gummy  amorphous  base.    On  combus- 
n  the  original  substance  gave  numbers  agreeing  fairly  well  with 
)  formula  C^^H"NO^^,  which  is  that  proposed  for  aconitine  by 
.1  right  and  Luff  {Journ.  Chem.  Soc,  1879).    The  alkaloid  was  puri- 
•  d  by  repeated  crystallization  from  a  mixture  of  alcohol  and  ether, 
1 1  more  readily  by  conversion  into  its  hydrobi'omide  and  regenera- 
\\u  of  the  alkaloid  from  this  salt  or  by  regeneration  from  its  crys- 
line  aurochloride.    It  crystallizes  in  tabular  prisms  belonging  to 
3   rhombic  system ;  the  crystallography  of  the   substance  has 
■med  the  subject  of  a  separate  inquiry  by  Mr.  Tutton.  The 
.  stals  are  very  slightly  soluble  in  water  and  light  petroleum,  more 
luble  in  ether  and  alcohol,  most  soluble  in  benzene  and  chloro- 
rm.    They  melt  at  188*5°  (corr.).    Contrary  to  the  statements  of 
evious  observers,  who  found  aconitine  to  be  Isevo -rotatory,  the 
ithors  found  an  alcoholic  solution  to  be  dextro-rotatory  [a'\jj-\- 
78°;  the  aqueous  solution  of  the  hydrobromide   is,  however, 
vo-rotatoiy     [a]D — 30-47°.      On    analysis,   the   pure  alkaloid 
lorded  results  which  agreed  best  with  the  foi-mula  C^^H*^NO^*. 
Two  crystalline  aiirochlorides  were  obtained.    One  (C^^H'*^NO^'* 
/VuCl*),  melts  at  135-5°  (corr.)  ;  the  other,  a  basic  aurochloride 
•■'•H"NO'*AuCP),  melts  at  129°  (corr.).    These  compounds  are 
itained    without  difficulty,  and    afford    ti-ustworthy   means  of 

•  The  substance  of  a  communication  made  to  the  Chemical  Society,  March 
1391. 
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itlentitying  aconitine.  The  alkaloid  may  be  readily  recovered  tiouj 
them  in  a  pure  state. 

Aconitine  is  not  appreciably  aifected  by  heating  at  a  temperature 
below  its  melting  point,  but  at  this  temperature  it  is  gradually  con- 
verted into  the  uncrystallizable  base  aconine.  Prolonged  boiUngin 
aqueous  solution  induces  a  similar  change,  but  not  to  the  same 
extent,  unless  an  alkali  is  present.  Boiling  with  water  acidulated 
with  hydrochloric  acid  also  px'oduces  decomposition  of  the  alkaloid. 

Deliyclr aconitine  or  apoaconidne  is  a  base  differing  from  aconitine 
by  the  absence  of  a  molecular  proportion  of  water,  which  was  fii-st 
obtained  by  Wright  and  Luff  by  acting  on  aconitine  with  acids.  Its 
existence  has,  however,  been  questioned  by  later  workers.  The 
authors  find  that  such  a  substance  may  be  readily  procured  by 
heating  aconitine  with  saturated  aqueous  tai-taric  acid  in  closed 
tubes,  as  recommended  by  Wright  and  Luff.  The  crystals  of  this 
substance  melt  at  186'5°  (corr.).  It  forms  crystalline  salts,  aud  in 
other  respects  closely  resembles  the  parent  alkaloid.  The  results 
of  analyses  agree  well  with  the  formula  C°^H*^NO^^.  Three  auro- 
chlorides  were  obtained.  One  (C"H*^NO^'HAuCl*)  melts  at  14F 
(corr.) .  This  salt,  when  crystallized  from  aqueous  alcohol,  becomes 
a  hydrate — 

(C°"H*'N0^iHAuCl*H20), 
melting  at  129*^  (corr.),  isomeric  with  aconitine  aurochloride,  into 
which,  indeed,  it  very  readily  changes.    The  third  aurochloride  is 
a  direct  compound  of  the  alkaloid  with  auric  chloride  (C^^II*-''NO*^ 
AuOP)  ;  it  melts  at  147-6°  (corr.). 

An  amorphous  base  was  obtained  from  aconitine,  together  with 
benzoic  acid,  by  prolonged  heating  with  water  in  a  closed  tube.  It 
appears  to  be  identical  with  the  aconine  of  Wright  and  Luff.  The 
same  substance  is  formed  together  with  a  resinous  substance  when 
aconitine  is  heated  with  an  alkali.  Neither  aconine  nor  its  salts 
could  be  crystallized.  The  amorphous  base,  after  purification,  and 
its  amorphous  aurochloride,  afforded  analytical  data  agi-eeing 
respectively  with  the  formulae  C^'-H^^NO^^  and  C^°H"NO^'HAuCl*. 

The  Alkaloids  of  True  Aconitum  Napellus. 
Professor  Dunstan  and    Mr.  John  0.  Umney  have  exaiuinwl 
the  alkaloids  of  true  Aconitum  Napellus  plants  grown  by  Mr.  K.  M. 
Holmes,  at  the  instance  of  the  British  PharmaccuticiU  Conference. 
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•  alkaloids  were  extracted  from  the  root  by  tlie  following  process, 
ich  precludes  the  possibility  of  the  occurrence  of  hydrolysis,  &c. :  — 
'  solution  obtained  by  percolating  with  cold  rectified  fusel  oil 
p.  100  —  1 32°)  was  agitated  with  water  acidified  with  1  per  cent,  of 
phuric  acid,  and  the  resin  having  been  removed  by  extracting  the 
1  solution  so  obtained  with  chloroform,  the  liquid  was  made  just 
;iline  with  dilute  ammonia  and  extracted  with  ether,  which  dis- 
ced out  a  considerable  quantity  of  alkaloid,  but  left  in  solution  a 
ther  and  smaller  quantity,  which  was  subsequently  extracted 
agitation  with  chloroform.  The  alkaloid  soluble  in  ether  was 
aiued  as  a  giun-like  mass  incapable  of  crystallization.  By  con- 
sion  into  bromhydride  it  was  separated  into  a  crystallizable  and 
uncrystallizable  salt. 

The  crystalline  product  was  identified  as  the  salt  of  aconitine,  the 
stalline  and  higlily  toxic  alkaloid  already  described  by  one  of  the 
^hors  and  Dr.  W.  H.  Ince  (C.  S.   Trans.,  1891).    The  alkaloid 
)arated  from  the  pure  bromhydride  melted  at  188*5°  (corr.),  and 
■rded  on  combustion  numbers  agreeing  with  the  formula  0"^H*^ 
»'^.    The  specific  rotation  of  the  bromhydride  in  aqueous  solution 
-  ascertained  to  be  [a]u — 29*65,  a  value  which  agrees  with  that 
nously  recorded.    As  some  doubt  exists  as  to  the  solubility  of 
nitine  in  water,  a  detei-mination  was  carefully  made  with  this  pure 
cimen.   The  mean  of  two  determinations  gave  1  gram  in  4,431 
ans  of  water  as  the  solubility  at  22°;  Jiirgens  had  previously 
•orded  the  far  greater  solubility  of  1  in  745  at  the  same  temperature. 

The  non- crystalline  bromhydride  furnished  a   gummy  alkaloid 
luble  in  ether  and  alcohol,  but  only  sparingly  soluble  in  water, 
e  aqueous  solution  being  alkaline  to  litmus,  and  very  bitter,  but 
t  giving  rise  to  the  tingling  sensation  so  characteristic  of  aconitine. 
jt  only  the  alkaloid,  but  also  the  chlorhydi'ide,  sulphate,  nitrate  and 
richloride  prepared  from  it  could  not  be  crystallized.    This  alkaloid 
not  identical  either  with  aconine  or  with  the  picraconitine  of  Wright 
id  Lulf,    A  full  account  of  it  will  be  given  in  a  later  paper,  con- 
lerable  progress  having  already  been  made  in  the  most  difficult 
sk  of  isolating  it  in  a  pure  state.    The  authors  propose  to  assign  to 
he  name  napcl/ine,  which  was  first  given  to  the  allialoid  now  known 
pseudaconitine,  and  afterwards  by  Hiibschmann  to  a  substance 
■ich  the  Avork  of  Wright  and  Luft'  shoAved  to  be  a  mixture  chiefly 
npof  wl  of  uconirie,    Tiie  Jiapclline  obtained  in  the  mau)icr  described 
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is  probably  associated  with  another  amoi-phous  alkaloid  about  whic 
they  have  at  pi-esent  little  information  to  give  beyond  the  fact  tha 
neither  it  nor  its  salts  appear  to  crystallize. 

The  alkaloid  soluble  in  chlornform  was  proved  to  be   aconine,  tL 
compound  which  is  obtained  together  with  benzoic  acid  on  hydro - 
lysing  aconitine. 

The  roots  of  true  Aconitum  Naj^ellus,  therefore,  must  be  held  t 
contain  three  alkaloids,  one  of  which  is  ciystalline,  viz.,  aconitine, 
two  being  amorphous,  viz.,  napeUine  and  aconine.    Indications  have 
been  obtained  of  the  presence  of  a  fourth  alkaloid,  wliich  is  amor- 
phous and  closely  resembles  napelHne. 

The  authors  find  that  the  juice  expressed  from  the  roots  contain - 
a  large  proportion  of  amorphous  bases  but  very  little  aconitine,  th 
greater  part  of  this  latter  remaining  in  the  root,  from  which  it  ma 
be  extracted,  together  with  the  remainder  of  the  amorphous  alkaloids, 
by  exhausting  with  amyl  alcohol.    The  total  quantity  of  amoi'phou 
alkaloid  obtained  amounted  to  more  than  twice  that  of  aconitine. 

The  physiological  action  of  the  alkaloids  referred  to  is  being 
investigated.  The  results  so  far  obtained  point  to  the  conclusion 
that  crystalline  aconitine  is  by  far  the  most  toxic  of  the  alkaloids 
contained  in  Aconiticm  Napellus. 

The  formation  and  properties  of  Aconine  and  its  conversion 

into  Aconitine. 

Owing  to  the  uncertainty  which  exists  with  reference  to  the  pro- 
duct of  the  hydrolysis  of  aconitine,  Professor  W.  R.  Dimstan  and 
Dr.  F.  W.  Passmore  have  re -investigated  the  subject,  using  a  pui-'. 
alkaloid.  Wright  and  LufE  have  stated  that  when  aconitine  is  hydro- 
lysed,  the  sole  products  are  aconine  and  benzoic  acid.  More  recently, 
however,  Dragendorff  and  Jiirgens  have  asserted  that  the  hydro- 
lysis occurs  in  two  stages,  their  contention  being  that  benzoic  acid 
and  an  alkaloid  identical  with  the  picraconitine  isolated  by  Wright 
and  Luff  from  the  roots  of  supposed  Aconilum  Napellus  arc 
formed  in  the  first  stage,  while  in  the  second  stage  the  picraconitine 
is  hydrolysed  into  benzoic  acid,  methyl  alcohol,  and  aconine,  which 
last  is  the  final  product  of  hydrolysis. 

The  authors  have  carefully  hydrolysed  pure  aconitine  by  heating  H 
with  water  in  closed  tubes  at  150°,  but  have  been  unable  to  obtain  at 
any  stage  cither  picraconitine  or   methyl  alcohol.    The  alkaloid 
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vtracted  from  the  solution  by  ether  was  proved  to  be  a  mixture  of 
■oriiue  with  unaltered  aconitine.  Using  pure  aconitine,  action 
■curs  precisely  in  accordance  with  the  equation  0"''^H*'^NO^'^  +H'^0=: 
■"H"]N■0^'  +  C'H''0^  leaving  little  doubt  that  aconitine  is  benzoyl- 
■onine. 

Although  attempts  to  establish  the  correctness  of  this  infei'ence  by 
ating  aconine  with  benzoic  anhydride  were  without  result,  anhydro- 
■onitine  was  eventually  obtained  by  the  interaction  of  aconine  and 
thylic  benzoate  at  130° :  as  the  anhydro- compound  is  convertible 
iito  aconitine,  the.  partial  synthesis  of  the  alkaloid  thus  effected 
aves  no  doubt  that  it  is  benzoylaconine. 

Up  to  the  present  time,  neither  aconine  nor  its  salts  have  been 
itained  in  a  crystalline  state.    The  authors  have  hitherto  been 
lasuccessful  in  all  their  attempts  to  crystallise  aconine,  but  they 
we  succeeded  in  crystallising  several  of  its  salts,  viz ,  the  chlor- 
dride,  bromhydi'ide,  sulphate,  and  nitrate.    All  these  salts  are 
ry  soluble  in  water,  the  chlorhydride  being  least  soluble  and  the 
siest  to  crystallise :  it  is  best  prepared  by  crystallisation  from  a 
nixture  of  alcohol  and  ether;  when  dried  at  100°  it  melts  at 
"5'5°  (corr.).    The  crystals  deposited  from  alcohol  have  the  com- 
■sition  0^°H^^N0^SH01,2H^0.  When  dried  at  100°  they  still  retain 
iie  molecular  proportion  of  water,  which  is,  however,  lost  at  120°. 
Tiie  aqueous  solution  is  leevo -rotatory :  [a]D  =  — 7'71°.    It  combines 
^  ith  auric  chloride,  forming  an  aurichloride  considerably  more  soluble 
han  the  corresponding  aconitine  salt. 

Aconine  was  prepared  from  the  pure  chlorhydride  by  adding  silver 
Iphate  and  subsequent  treatment  of  the  aconine  sulphate  with 
actly  sufficient  baryta  water.   The  solution  on  evaporation  f  ui'nished 
1  hygroscopic,  brittle  gum  which  refused  to  crystallise  ;  this  melted 
132°  (corr.),  and  on  analysis  it  afforded  numbers  agreeing  with  the 
rtniila  C*''H''^NO*^,  which  is  that  proposed  by  Dunstan  and  Ince 
im  the  results  of  their  study  of  pui'e  aconitine.    Aconine  is  very 
luble  in  water  ;  the  aqueous  solution  is  alkaline.    When  dry  it  is 
soluble  in  ether  and  almost  insoluble  in  chloroform.    It  is  a  power- 
:1  reducing  agent,  precipitating  the   metals   from  solutions  of 
M   and  silver  salts;  it  also  reduces  Fehliug's   solution.  The 
lysiological  action   of  pure  aconine   is  being  investigated.  Its 
jiieous  solution  is  slightly  bitter  and  gives  rise  to  a  burning 
usation  in  the  mouth,  but  does  not  produce  the  tingling  which  is 
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characteristic  of  aconitine.  In  respect  of  its  actiou  on  polarised  light]  1 
aconine  exhibits  the  same  peculiarity  as  aconitine.  Its  salts  arJ  i 
Isevo -rotatory,  whilst  a  solution  of  the  alkaloid  is  dextro -rotatory j  ; 
[n]u  +  23°.    When  heated  with  alkalis,  aconine  slowly  resinifies. 

The  action  of  various  re-agents  on  aconine  has  so  far  not  led  tol  '■ 
any  important  results.  Nitrous  acid  fails  to  attack  it.  The  principalj  ; 
product  of  its  oxidation  by  alkaline  permanganate  is  oxahc  acid  |  > 
Attempts  to  isolate  an  additive  compound  with  methyl  iodide  have)  i 
been  unsuccessful.  ; 

By  the  action  of  methyl  iodide  on  aconitine  a  crystalline  aconitin 
methiodide  (C'*H*=NO^'-CH''I)  was  obtained,  which  melts  at  219' 
(corr.).    The  aconitine  vielhhydroxide  prepared  from  the  compoun 
(C'"'H*'NOi='-CH'OH)  is  amorphous,  and  the  salts  which  it  yields  do| 
not  appear  to  crystallise.    A  further  study  will  be  made  of  this  com- 
pound, and  its  physiological  action  wiU  be  investigated. 

Prof  essor  Dunstan,  in  conjunction  with  Messrs.  Harrison  and  Carr, 
has  continued  his  investigation  of  the  aconite  alkaloids,  and  the 
results  were  communicated  to  the  Chemical  Society,  Febniary  1^ 
1893.  It  was  discovered  that  aconite  root  contains  an  amorphous 
alkaloid,  napelline,  which  is  isomeric  with  aconitine,  but  has  a 
distinctly  different  physiological  effect,  and  is  not  nearly  $0  poisonous. 
In  an  examination  of  some  commercial  specimens  of  aconitine,  the 
authors  found  large  proportions  of  amorphous  alkaloids  present,  and 
specimens  of  aconitine  salts  were  found,  in  nearly  every  case,  to  be 
chiefly  napelline  salts  containing  small  quantities  of  aconitine 
compounds. 


The  Aconites  and  Aeonitines. 

E.  Richards  and  F.  A.  Rogers  arrive  at  the  following  conclu- 
sions : — 

The  best  material  for  the  preparation  of  aconitine  is  the  fresh 
root  of  Aconitum  Napellus, 

The  alkaloid  resides  chiefly  in  the  cambium  layer,  the  fibro-vas- 
cular  bundles,  and  the  sieve  ducts. 

Pure  aconitine  crystallizes  in  thin,  flat,  hexagonal  prisms  with 
acute  ends. 

It  is  pi'obable  that  two  isomeric  forms  of  aconitine  exist ;  ion 
these  the  terms  a-aconitine  and  0-aconitiue  are  suggested. 
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The    composition    of    aconitine   corresponds    to    the  formula 
'"H*^N'0^',  which   contains  twice   as  much   nitrogen   as  the 
formula  hitherto  accepted. 

The  proportion  of  alkaloid  in  the  root  is  as  follows  : — 

Per  cent. 

Aconitum  Napellus,  fresh    0-71 

„  dried    0'14 

Japanese  aconite       „  ...       ...  0*57 

The  method  for  the  preparation  of  aconitine,  recommended  by  the 
luthors,  is  as  follows  : — 

The  powdered  tubers  are  macerated  from  three  to  four  days  with 
vashed  fusel  oil,  then  percolated,  and  the  alkaloid  extracted  from  the 
)ercolate  with  small  quantities  of  dilute  sulphuric  acid.  The  fusel 
)il  is  removed  from  this  solution  by  treatment  with  ether,  and  the 
lissolved  ether  driven  off  by  heat.  The  alkaloid  is  precipitated  from 
he  acid  solution  by  solution  of  sodium  carbonate,  collected  on  a 
trainer,  pressed  between  limestones,  and  then  spread  on  bibulous 
;per  and  allowed  to  dry  at   ordinary  temperature.    The  dried 

caloid  is  then  boiled  with  pure  dry  ether,  and  the  filtrate  set  aside 
'i  crystallize;  the  crystals  are  redissolved  in  a  small  quantity  of 
ther  to  remove  a  gum-like  body. 

The  toxicity  of  w-aconitine  is  stated  to  be  only  one-sixth  of  that  of 
-aconitine.  {Chemist  and  Druggist,  Feb.  7,  1891,  205,  and  Feb. 
5,  1891,  242,  243.) 

Ehrenberg  and   Purfurst  infer  from  their  experiments  with 
onitine  that  its  composition  is  more  correctly  represented  by  the 
rmula  C''»H"NO'\  than  by  that  assigned  to  it  by  Wright  and 
i(?  (CS''H*^NO^«),  orDunstan  andlnce  (r/^H^^NO''^).    They  state 
l:at  by  heating  with  water  to  150°  C,  or  by  treatment  with  alcoholic 
otash,  aconitine  does  not  at  once  yield  benzoic  acid  and  aconine  ;  but 
liat,  in  addition  to  benzoic  acid,  methylic  alcohol  and  another  acid 
re  produced.  The  authors  state  that  by  boiling  aconitine  with  water 
lioreis  at  first  produced  a  salt  of  anew  base,  which  crystallizes 
ion  the  liquid  cools,  and  this  product  is  described  by  them  as 
onzoate  of  picraconitine.    This  is  represented  as  being  formed  by 
'  tuple  hydrolysis — 
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By  continuing  the  boiling  a  further  alteration  is  effected  according  to 
the  equation — 

C2'i™0^°  +  H'0=C**H"NOi°  +  CH'OH. 

Picraconitine.  Napelline.    Methyl  alcohol. 

The  formation  of  aconine  is  represented  as  constituting  a  third  stage 
of  alteration  as  follows  : — 

C2*H''NO'°  +  H«0:=C"H''NO'  +  C20*H'. 
Napelline.  Aconine.       Acetic  acid. 

The  authors  suggest  that  it  is  still  doubtful  whether  the  acid  pro- 
duct of  this  final  change  is  acetic  acid  or  acrylic  acid,  and  that,  in 
the  latter  case,  the  formula  of  aconine  would  be  C^^H-^+NO*. 

From  the  production  of  mehtyl  alcohol  in  the  decomposition  of 
aconitine  when  heated  with  water,  it  is  inferred  that  aconitine  is 
analogous  to  cocaine,  and  is  to  be  classed  with  the  acid  esters,  either 
as  an  acetyl  or  an  acryl  ester  of  benzoyl  aconine,  while  aconine 
itself  would  be  a  derivative  of  a  trimethoxylmethyl  quinoue.  {Juurn. 
f.  praht.  Chem.,  xlv„  604.) 

Note  on  Mishraee  Teeta  and  Bee  (or  Poison), 

These  roots  are  procured  on  the  range  of  hills  inhabited  by  the 
Mishmee  tribe,  and  annually  in  the  cold  season  a  large  supply  is 
brought  down  to  the  plains,  and  the  Mahajans  here,  who  are  princi- 
pally Marwar  people,  give  in  exchange  for  them  beads,  salt,  coloured 
woollen  and  cotton  cloths,  &c.,  &c.  The  Mahajans  state  that  these 
articles  are  readily  purchased  in  Central  and  Lower  Assam. 

The  Natives  here  use  the  Teeta  as  a  medicine  in  colic,  ophthalmia, 
headache,  and  fever. 

The  B&e  or  poison,  which  is  brought  down  by  the  hill-tribes,  is 
parboiled  with  a  view  to  prevent  its  cultivation  in  the  plains.  It  is 
generally  employed  by  hunters  for  killing  wild  animals. 

3Iishmee  Teeta  as  a  remedy  for  Colic. — Take  20  grains  of  Mishmee 
Teeta,  10  to  12  whole  grains  of  black  pepper,  about  10  grains  of 
salt.  The  whole  is  to  be  masticated  and  washed  down  with  a  small 
quantity  of  water. 
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Mishnee  Teeta  as  a  remedy  for  Ophthalmia  and  Headache. — Take 
drachms  of  Mishmee  Teeta  and  grind  it  with  sufficient  water  to 

ovm  a  paste,  which  is  to  be  aj^plied  round  the  eye  twice  a  day. 

'or  headache  it  is  applied  to  the  forehead  and  temples. 

Mishmee  Teeta  as  a  remedy  in   Fever. — Take  1  drachm  Mishmee 
eeta  finely  powdered,  and  mix  with  half  a  pint  of  cold  water.  To 
>e  taken  daily  in  two  doses.    Purgatives  are  never  used  by  the  hill- 
ribes. 

Mishmee  Bee  (or  poison)  employed  by  hunters. — Take  2  or  3 
Irachms  of  Mishmee  Bee  finely  ground,  and  mix  with  any  acid 
utinous  vegetable  pulp,  so  as  to  form  a  thick  paste,  which  is  to  be 
iplied  to  the  head  of  the  arrow  and  allowed  to  dry  in  the  shade. 

The  glutinous  substance  generally  used  is  the  pulp  of  a  sour  fruit 
died  Oive  Tangah  by  the  Assamese  and  Chultah  in  Bengali  {Villenia 
yjiciosa).    I  imagine  it  is  preferred  in  consequence  of  its  acidity 
'i-eventing  a  flow  of  blood  from  the  wound,  which  would  wash  away 
he  poison.    [By  the  Medical  OJicer,  Chyclcivah,  Upper  Assam,  Jwie 
\  [Ith,  1842.) 

Delphinium  Zalil. 

Aitchison  (Notes  on  Products  of  W.  Afghanistan  and  N.-E.  Persia, 
.  55)  says  : — "Yellow  Larkspur,  asbarg,  aswary,  isbarg,  isbarag ^ 
narah,  sparah,  sparig,  jalil,  zalil-,  the  flowers,  gul-i-zalil,  gul-i-jalil, 
V  perennial  herb,  with  a  thick  short  woody  rootstock,  from  which 
veral  annual  shoots  spring  ;  these  are  from  one  to  two  feet  in  height, 
ch  usually  bearing  a  terminal  spike  of  exquisite  yellow  flowers. 
A'hen  the  flowers  are  at  their  best,  the  annual  shoots  bearing  the 
pike  of  inflorescence  is  broken  off  close  to  the  root ;  these  are 
■llected  together,  and  then  laid  in  heaps,  usually  on  the  roofs  of 
10  houses,  to  dry.    In  two  or  three  days  they  are  sufficiently  dry, 
vhen  the  twigs  are  shaken  over  a  sheet  ;  on  this  all  the  flowers 
■  iinble  off,  and  are  collected,  either  for  local  use  or  exportation. 
The  petals  are  of  commercial   importance,   yielding   a  valuable 
How  dye  for  silk,  and  are  exported  for  this  purpose  in  large  quan- 
i.ies  to  Persia,  Turkistan,  Afghanistan,  and  India.    The  dye  is 
.ily  obtained  by  simply  boiling  the  flowers  in  water;  in  this 
'^oction  the  silk  is  dipped.    The  dried  stems  also  yield  a  dye  upon 
ing  boiled,  but  this  is  poor  in  comparison  with  that  yielded  by 
-le  flowers." 
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In  the  Diet.  Eco7i.  Prod,  of  India,  iii.,  70,  it  is  stated  that  iu  Multan  t 
the  flowers  are  used  along  with  Akalher  (Dalisca  cayinabina)  and  alum  j 
to  dye  silk,  giving  a  sulphur -yellow  colour  known  as  gandhahi,  and  | 
that  they  are  also  used  in  calico-printing.  Their  price  in  the  Punjab  | 
is  said  to  be  Rs.  27-5  per  cwt.  This  dye  is  alluded  to  by  Mr.  Leotard,  1 
Dr.  McCann,  and  Mr.  Wardle,  but  under  the  name  of  D.  A jacis,  j 

The  Hellebores  of  the  Ancients,* 

Drugs  prepared  from  hellebore  were  so  famous  amongst  the  an- 
cients as  a  remedy  for  madness,  and,  indeed,  for  many  other  ailments 
that  the  plant  has  acquired  for  itself  a  literary  as  well  as  a  botanical 
interest.  Pliny  gives  a  list  of  them  quite  worth  the  notice  of  adver- 
tisers of  patent  medicines.  We  know  that  different  species  have 
been  used  in  different  countries  for  their  medicinal  properties,  which 
are,  perhaps,  essentially  the  same  in  all  of  them,  though  varying  in 
strength.  The  hellebore  of  the  modern  English  Pharmacopoeia  is  the 
root  of  Helleborus  niger,  the  common  Christmas  Rose.  In  Germany, 
H.  viridis,  the  green  hellebore,  is  said  to  be  preferred,  and  fi'om  its 
frequent  occurrence  in  England  in  the  neighbourhood  of  old  ruins, 
■we  may  infer  that  it  was  formerly  used  here.  At  Constantinople  a 
popular  drug,  called  Zoptane,  is  made  from  H.  orientalis,  which  is 
common  on  the  mountains  of  Eastern  Turkey.  In  Gerard's  time,  our 
native  H.  foetidus,  the  rankest  of  all  the  genus,  was  employed  medi- 
cinally, though  known  to  require  great  caution  in  using,  and  it  is 
still  retained  in  veterinaiy  practice  for  outward  application. 

The  physicians  of  ancient  Greece,  who  for  some  centuries  before 
and  after  the  Christian  era  were  famous  throughout  the  civihzed 
■world  for  their  skill,  were  very  fanciful  about  the  locality  from  which 
the  herbs  used  by  them  were  collected.  The  kind  of  herb  might  be 
the  same,  but  when  gathered  on  a  particular  mountain  or  in  a  parti- 
cular forest  it  was  thought  to  have  additional  virtue.  Drugs  of  the 
same  name  ■were  classified  as  first,  second,  third  or  fourth  quality, 
according  to  the  source  from  which  they  came,  and  were  priced  and 
trusted  accordingly.  Hellebore  -was  of  two  kinds,  distinguished  as 
black  and  white.  The  best  black  came  from  Mount  Helicon,  and  the 
best  white  from  Mount  CEta.  The  town  most  famous  for  its  prepara- 
tion was  called  Anticyra,  but  this  name  was  ambiguous. 


♦From  the  Gardeners'  Chronicle,  January  2. 


APPENDIX. 


95 


There  is  a  well-known  passage  in  "The  Ai"t  of  Poetry,"  written  by 
?  Eoman  poet  Horace,  in  which  he  says,  that  to  gain  a  reputation 
a  poet,  a  man  must  be  so  mad  that  three  Anticyraa  cannot  cure 
iia,  and  must  never  have  his  hair  cut.    Multiplying  by  three 
15  a  common  superlative  figure  of  speech  in  Latin,  as  in  any 
her  languages,  and  perhaps  Horace  meant  no  more  than  this ; 
it,  on  the  other  hand,  he  may  have  known  that  there  were  in 
rreece    three  towns   named  Anticyra,    and  possibly  they  were 
11  places  where  the  drug  hellebore  was  prepared.    One  Anticyra 
as  on  a  narrow   strip  of  the  land  of  the  Locrians,  between 
iltolia  and  the  sea.    Strabo,  an  ancient  writer  on  geography,  and 
ivy,  a  Roman  historian,  both  mention  it.    It  was  taken  by  the 
;  Romans  in  the  second  Punic  war,  and  given  over  to  their  allies,  the 
!i  Etolians.    We  know  nothing  of  it  as  connected  with  hellebore, 
j  lough  Phiny  tells  us  that  ^tolian  hellebore,  which  was  of  bad 
I  uahty,  was  used  to  adulterate  the  better  Parnassian  kind.  There 
i  'as   another  Anticyra  in    the  south-eastern  corner  of  Thessaly, 
!  iree  or  four  miles  from  the  sea,  near  the  base  of  Mount  Q5ta  and 
le  famous  pass  of  Tbermopylge,  but  we  do  not  hear  of  this  town  as 
j-.i  reducing    hellebore,    except    on    the  slight    authority    of  the 
r  jxicographer,    Stephanus  of  Byzantium,  who  lived  in  the  sixth 
I  3ntury  of    our  era.    The  third  Anticyra,  the  only  one  which 
!  'e    know    to  have    been  famous    in    classical    times    for  the 
j/;  lanufacture  of  this  drug,  was  situated  on  the  southern  coast  of 
i  'hocis,  not  far  from  the  base  of  Mount  Parnassus,  and  within  a  few 
|.  dies  of  Mount  Helicon.    The  position  of  it  is  well  known,  and  it  is 
i  ow  named  Aspra  Spitia  ;  it  was  not  an  island,  as  Pliny  and  others 
:  ave  wrongly  said,  and  never  can  have  been  so  in  historic  times  ; 
ut  it  stood  on  a  peninsula  and  had  a  good  harbour.    In  Horace's 
ay  it  was  a  place  of  resort  for  insane  or  epileptic  patients,  who  went 
iiere  to  take  a  course  of  hellebore  under  resident  physicians.  Hence, 
')  say,  "  You  should  go  to  Anticyra,"  was  a  polite  way  of  telling  a 
nan  he  was  a  fool.    Amongst  others  who  had  gone  through  this 
iiedical  course  there,  Pliny  mentions  the  philosopher  Carneades,  who 
"ent  there  for  intellectual  training,  before  publicly  declaiming  against 
lie  dogmas  of  the  Stoics,  apparently  supposing  that  a  medicine  which 
Duld  make  madmen  sane  would  make  sane  men  still  wiser.  Also 
')rusus,  a  famous  popular  leader  of  the  Romans,  was  cured  there  of 
'pilepsy.    The  same  writer  adds  that  this  drug,  which  retained  its 
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virtue  for  thirty  years,  and  once  was  thouglit  so  formidable,  had  now 
become  so  "  promiscuous  "  in  its  use  that  students  often  took  a  doso 
of  it  to  sharpen  their  intellect  when  they  were  puzzled  by  difficult 
passages  in  their  reading— a  valuable  hint,  by  the  way,  for  can- 
didates before  a  competitive  examination !  I  recollect  a  virtuous 
freshman  at  Cambridge,  who,  with  a  similar  object,  laid  in  a  large 
stock  of  "Reading  biscuits,"  which  he  saw  advertised  in  a  window! 

The  next  question  is,  what  were  the  kinds  of  hellebore  called  black 
and  white,  and  found  respectively  on  Mount  Helicon  and  Mount 
GEta  ?  We  ought  to  be  able  to  answer  this,  because  Edmoud  Boissier 
has  told  us,  in  the  preface  to  Flora  Orioiiulis,  that,  thanks  to  the 
labours  of  the  botanists,  Orphanides  and  Heldreich,  the  flora  of  Greece 
is  now  better  known  than  that  of  any  other  country  within  the  scope 
of  his  work.  The  hellebore  wbich  is  found  to  prevail  on  Mount 
Helicon,  Mount  Parnassus,  and  the  neighbouring  country  is  one 
to  which  E.  Boissier  gives  the  name  of  H.  cyclophyllus.  It  is  inter- 
mediate between  H.  viridis  and  H.  orientcdis,  havino-  been  confused 
with  the  latter  both  by  Sibthorp  and  by  Heldreich.  Perhaps  it  is 
not  in  cultivation  in  England,  but  it  is  desci'ibed  as  being  taller  and 
having  larger  flowers  and  broader  segments  to  the  leaves  than  the 
green  hellebore,  which  in  other  characters  it  resembles. 

As  for  the  white  hellebore,  it  is  evident  from  the  vague  descriptions 
of  Theophrastus  and  Pliny,  that  neither  of  them  knew  a  living 
hellebore  by  sight,  but  Pliny  says  that  he  had  been  told  that  the  leaf 
of  the  black  hellebore  was  of  the  shape  of  a  plane  leaf,  but  divided 
into  several  segments,  and  that  the  white  hellebore  had  leaves 
resembling  those  of  the  beet,  and  deeply  channelled  at  the  back. 
He  attributes  to  it  a  bulbous  root  like  that  of  an  onion,  with  fibrous 
tunics.  Ancient  and  modern  botanists  have  generally  identified  this 
with  Veratriim  alhum,  which  is  figured  in  Gerard's  "  Herbal"  as  the 
white  hellebore  ;  but  pei'haps  the  best  evidence  is  that  of  Heldreich, 
who  explored  Mount  CEta  in  1879,  andfoimd  F.  album  groy^mg  there 
in  abundance,  confirming  his  previous  opinion  that  this  was  the  white 
hellebore  of  Theophrastus.  The  different  effects  of  the  two  kinds  of 
hellebore  taken  medicinally,  as  recorded  by  ancient  authorities,  cor- 
respond with  modern  experience ;  the  black  is  a  powerful  cathartic, 
and  the  white  a  strong  emetic.  This  is  a  summary  of  all  that  is 
known  or  likely  ever  to  be  known  of  the  famous  hellebores  of  the 
ancients.    (C.  WoUey-Dod,  Pharm.  Journ.,  Jan.  30,  1892.) 
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We  have  never  met  witli  any  kind  of  hellebore  root  in  the  Indian 
>azars,  nor  are  any  of  tlie  genus  known  to  grow  in  India ;  still,  all 
udian  Mahometan  works  on  Materia  Medica  contain  an  account  of 
lie  hellebores  of  the  G-reeks,  which  has  been  copied  from  the  writings 
t'  the  Arabian  physicians,  and  which  is  mostly  a  reproduction  of  what 

)ioscorides   says  Trepl  eXXe^dpou  Xew/cou  and  nepl  iWe^opov  iJ.eXai]os  the 
'n-arum  album  et  nigrum  of  the  Romans.    The  Arabs  call  these 
rugs  Kharhak-abiad  and  KharbaJc  aswad,  and  in  Indian  medical 
irks  Kutki  or  Kutaki  is    given  the   vernacular  equivalent  of 
vharbak,  and  this  drug  is  sold  as  a  substitute  for  it.   For  an 
count  of  Kutaki,  see  Vol.  III.,  p.  10. 

MAGNOLTAOEiE. 
Constituents  of  Star-anise. 

The  determinations  of  volatile  oil,  fixed  oil,  and  ash  gave  the 
allowing  percentage  figures  : — 

Volatile  Oil.     Fixed  Oil.  Asli. 

C-pels  {  III  }  2-81 

a    1  fS'OO         22-9  1 

Seeds   <^  g.^i^        21-7  /  2-46 

The  volatHe  oil  consists  chiefly  of  anethol  0°H*(OGH'')C'H' ; 
ith  small  quantities  of  terpenes,  safrol  C^H°(020H^)  C"H^  the 

!'>uoethyl  ether  of  hydroquinone  C''H*(OH)OC'^H^,  anisic  acid 
H^(OCH^)COOH,  and  a  complex  aromatic  substance  yielding  upon 
idation  veratric  acid  and  piperonal.  The  fixed  oil  contains  the 
ual  constituents  along  with  cholesterin  and  derivatives  of  phos- 

iioric  acid.  In  the  aqueous  extract  is  found  protocatechuic  acid 
id  shikiminic  acid  C'H^°0^,  which  by  nascent  hydrogen  iodide  is 
liver  ted  into  benzoic  acid.  Sugar  was  not  found  in  any  appre- 
tble  quantity,  the  sweet  taste  of -the  fi'uit,  therefore,  depending 
■on  the  volatile  oil.    Nitrogenous  bases  could  not  be  detected. 

/''.  Ostioald,  Arch.der  Pharm.,  189],  84—115.) 

Miehelia  Champaca. 
Merck  describes  a  kind  of  camphor,  called  champacol,  obtained 
»m  champaca  wood  by  distillation  with  water.  After  purification  it 
■Its  at  86— 88°C.,  has  the  form  of  long  white  felted  needles,  has 
•  odour  when  pure,  but  when  kept  in  an  impure  state  becomes 
luid  and  develops  the  agreeable  odour  of  the  Avojd.  {Benclite, 
p.  18.) 
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MENISPEEMACEiE. 
Constituents  of  Calumba  Root. 
M.  Bocchiola  {Chemist  and  Druggist,  Jan,  10,  1891)  gives  the 
following  percentage  composition  of  the  cortical  and  woody  portions 
of  the  root : — 


Outer  part. 

Inner  part. 

Water 

13-00 

14-00 

Ash   

5-00 

6-00 

Ether  extract 

0-70 

0-80 

Alcohol  extract  ... 

3-89 

3-86 

Proof  Spirit  extract      ...  ...   

17-96 

17-80 

Caliunbine         ...       ...       ...  ...   

1-42 

1-90 

Do.       by  titration  

0-98 

1-38 

Berberine  ... 

1-43 

0-72 

Do.      by  titration   ...  ...   

2-95 

1-45 

The  percentage  composition  of  the  ash  was : — 


Silicic  acid  14*13  and  7*42,  phosphoric  acid,  as  an  iron  salt,  6-11 
and  I'Gl,  phosphoric  acid,  combined  with  alkali  and  earthy  bases, 
5 "04  and  r2'63,  in  the  outer  and  inner  parts  of  the  root. 

The  author  found  old  roots  to  contain  as  much  as  2-07  and  2-63 
per  cent,  of  calumbine,  and  2*05  and  1-02  per  cent,  of  berberiae, 
showing  their  superiority  over  the  younger  roots. 

BERBERIDE^. 
Berberis  vulgaris.  Linn. 
AiicYnson  (Notes  on  Prod,  of  W.  Afgha7iistan  and  N.-E.  Persia, 
p.  25)  has  the  following  notice  of  this  plant: — "The  Barberry,./"') 
jir-lthdr,  zer-hhdr,  zir,  zir-bdr,  :^ir-b(dalc ;  the  fruit,  zirishic,  sinshli. 
A  very  common  shrub,  growing  at  an  altitude  of  2,000  feet  and 
upwards,  from  which  is  largely  collected  the  fruit ;  this  is  consumed 
locally,  as  weU  as  being  exported  in  some  quantity  to  India,  where  xt 
is  highly  appreciated  by  the  natives  as  a  condiment.    Usually  the 
fruit  contains  no  seeds  ;  it  is  then  much  more  oval,  longer,  and  of  a 
much  lighter  colour  than  that  which  lias  seeds.    On  reaching  the 
Punjab  the  fruit  or  preserve  is  called  zirtshk-iiirs/i,  to  distinguish 
it  in  the  trade  from  small,  dried,  Uack  grapes;  the  latter  are  our 
European   currants,   or  corinths.    From  the  root-stocJcs  of  the 
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lERBERTS  is  obtained  an  extract  called  Ibrdn  ;  this  is  a  yellow  dye, 
liich  is  also  employed  in  medicine  as   a  local  application  to 
nfiamed  eyes." 

Podophyllum  emodi. 

We  have  met  with  the  root  in  the  plains  in  the  possession  of  a 
)ilgrim  from  Kedernath.  He  called  it  Mdmirdn,  and  greatly  valued 
fc  as  a  remedy  for  ophthalmia,  his  small  stock  of  four  or  five  roots 

iis  carefully  wrapped  in  several  covers  of  silk. 

Analysis  of  the  Resin  of  Podophyllum  emodi. 

.A-sli  ,«.  jN'oho* 

Moisture    4-2 

Oily  and  waxy  matter,  soluble  in  benzin  ...       ...  4-0 

Podophyllotoxic  anid  ...     13'1 

Podophyllotoxin,  active  principle      ...  ...       „.  56*55 

Inert  matter  insoluble  in  chloroform  and  soluble  in 

alcohol        ...       ...       ...       ...  ...       ...  22*15 

100*0 


The  percentage  of  active  principle,  podophyllotoxin,  in  this 
•ample  is  fully  25  per  cent,  higher  than  the  average  amount  found  in 
e'esin  of  podophyllum,  which  varies  from  40  to  45  per  cent.  Ameri- 
aan  podophyllum  yields,  on  a  large  manufacturing  scale,  5  per  cent. 
Df  podophyllin,  and  accepting  10  per  cent,  as  a  practical  average 
rjom  the  Indian,  we  should  have  a  drug  worth  2|  times  in  value. 
By  F.  A.  Thompson,  Ph.  G.,  Am.  Journ.  Pharm.,  May,  1890.) 

Podophyllotoxin. 

This  substance,  which  was  first  shown  to  be  the  active  principle  of 
odophyllin  by  Podwissotzki,  has  now  been  obtained  in  a  pure  state 
y  Neuberger  (Arch,  f,  exp.  Path.  u.  Pharm.,  xxviii.,  H.  1,  1890) ;  it 
orms  colourless  prismatic   crystals,  little  soluble  in  water,  but 
freely  soluble  in  alcohol,  forming  an  intensely  bitter  solution.  Frogs 
were  not  easily  affected  by  it,  and  it  required  a  dose  of  0*01  gram 
administered  in  mucilage  to  produce  a  muscular  rigidity  which  was 
followed  by  death  in  three  days  ;  a  congested  state  of  the  intestinal 
tassels  was  observed  in  some  cases.    It  appeared  to  have  little  or  no 
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action  upon  rabbits.  Cats  were  very  susceptible  to  the  poison, 
death  following  three  days  after  the  subcutaneous  injection  of  O'OOl 
gram.  In  these  animals,  2  to  3  hours  after  the  injection  violent  and 
repeated  vomitings  occurred,  at  first  of  food,  and  afterwards  of  mucus 
tinged  with  bile,  and  containing  some  intestinal  worms  ;  there  was 
also  obstinate  diarrhosa.  Finally  the  animals  became  dull,  the 
temperature  fell,  the  limbs  were  paralysed,  and  death  occun'ed 
from  exhaustion.  Dogs,  pigeons,  and  fowls  were  similarly 
affected. 

The  post-mortem  appearances  observed  were  intense  irritation,  and 
sometimes  abscess  at  the  seat  of  the  injection,  the  stomach  nonnal  or 
slightly  injected,  the  upper  portion  of  the  mucous  membrane  of  the 
duodemxm  highly  injected,  especially  round  the  opening  of  biliary 
duct,  the  lower  portion  covered  by  a  mass  of  brown  epitheHum 
mixed  with  detritus  and  mucus  ;  the  lower  part  of  the  small  intestine, 
and  the  whole  of  the  large  intestine,  was  covered  by  haemorrhagic 
patches,  and  here  and  there  by  a  membranous  exudation,  with  intense 
inflammation  of  the  adenoid  tissue,  the  sub-mucous  and  muscular 
layers  not  being  affected.  Liver  congested,  gall-bladder  swollen 
and  full  of  bile.  Kidneys  congested,  with  marked  glomerulo- 
nephritis and  commencing  tubular  nephritis.  The  distended  gall- 
bladder and  injection  of  the  duct  appearing  to  indicate  ehmination 
of  the  drag  through  the  liver,  the  author  tied  the  latter  in  three  of 
the  dogs  experimented  upon,  and  afterwards  injected  podophyllotoxin 
beneath  the  skin ;  the  results  were  exactly  the  same  as  in  the  case  of 
the  dogs  not  previously  so  treated. 

Injections  of  podophyllotoxin  into  the  veins  gave  exactly  the  same 
results  as  when  it  was  administered  internally  or  injected  sub- 
cutaneously.  The  circulation,  respiration,  and  nervous  system  were 
only  affected  a  little  before  the  fatal  termination  in  all  the  animals 
experimented  upon. 

From  these  experiments  the  author  concludes  that  the  drug  acts 
as  a  simple  irritant,  and  that  its  purgative  action  when  given  in- 
ternally is  dae  to  irritation  of  the  intestinal  canal.  When  injected 
under  the  skin  or  into  a  vein,  it  is  eliminated  by  the  blood  through 
the  kidneys  and  intestine,  and  in  its  passage  through  these  organs  it 
sets  up  the  irritative  action  already  described. 
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Mr.  J.  C.  Umney  contributed  a  paper  on  Podophyllum  emodi  at  the 
irmaceutical  Conference  held  in  Edinburgh  in  August  1892,  from 
ich  we  extract  the  following  : — 

The  results  of  Podwissotzki's  work  on  the  resin  of  P.  peltatum 
V  be  briefly  summarized  thus — 

The  physiologically  active  portion  of  podophyllum  resin  consists 
(odophyllotoxin,  which  is  composed  of  picropodophyllin  held  in 
ution  by  picropodophyllic  acid. 

Picropodophyllin  is  a  neutral  crystalline  principle,  which,  though 
sole  active  ingredient  of  the  resin,  is  inactive  in  its  free  state , 
ing  to  its  insolubility,  but  in  combination  with,  or  more  probably 
ution  in,  picropodophyllic  acid  is  extremely  active.  The  resin  also 
itaius  an  inactive  acid — podophyllic  acid,  a  yellow  colouring 
ttter, — podophylloquercetin  and  fatty  matter. 


The  results  of  the  examination  of  P.  emodi  resin  are  classified  in 
)  following  table,  and  are  compared  with  the  analysis,  under  the 
ne  conditions,  of  a  sample  of  resin  of  P.  peltatum  : — 


P.  emodi. 

jP.  peltatum. 

Eesin  by  official  process  for  podophyllin 

resin  11  "4 

5-9 

Constituents  of  the  resin — 

Podophyllotoxin  (crude)  ... 

...  17-8 

33-8 

Pure  crystalline  picropodophyllin... 

...  2-6 

4-5 

Picropodophyllic  acid 

(  not 
\  determined. 

not 
detei'niined. 

Podophyllic  acid  ... 

...  30-8 

6-9 

Podophylloquercetin 

...  1-3 

2-i 

Fatty  matter 

...  2-3 

5-7 

The  picropodophyllin  melted  at  208— 210°C. 


The  podophyllic  acid  melted  at  125°. 

The  podophylloquercetin  melted  at  248°. 
^Mr.  Umney  concludes  his  paper  by  saying  that  the  rhizome  of 
'oAophyllum  emodi  yields  nearly  double  the  amount  of  resin  yielded 
'  P.  peltatum^  but  the  resin  contained  only  about  half  the  quantity 
crystalline  picropodophyllin,  to  which  the  value  as  a  cathartic 
f  due. 

"■We  have  not  heard  of  any  medical  opinions  concerning  the  value 
the  resin,  and  without  such  opinion  founded  on  physiological 
.iperiments  we  cannot  decide  the  question  of  making  this  di'ug  an 
ificial  source  of  podophyllin  resin. 
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PAPAVERACEJi:. 
The  Opium  Assay  Question. 
Perhaps  no  chapter  of  Pharmaceutical  Chemistry  has  received 
more  attention  and  been  more  discussed  than  that  of  opium  and  its 
analysis.    Scarcely  a  journal  appears  nowadays  that  does  not  con- 
tain an  article  or  two  upon  how  opium  can  "  best "  be  assayed  and 

just  how  the  method  of  Prof.  X  or  Mr.  Y  is  inaccurate  and 

unreliable.  There  is  a  certain  sameness  about  articles  written  about 
opium  assaying — a  sameness  that  becomes  monotonous  in  coxuse  of 
time,  and  causes  the  reader  to  become  perplexed,  if  not  disgusted, 
as  the  result  of  a  perusal  of  them.  Invariably  the  author  picks  all 
other  methods  to  pieces  and  then  proposes  an  "  original  new " 
method  which  gives  better  agreeing  results,  and  is  much  more  easily 
manipulated  than  any  yet  proposed.  As  a  matter  of  fact,  we 
possess  not  a  single  accurate  and  exact  method  of  analysis  of  any  plant 
or  of  any  of  its  organic  constituents.  Plant  analysis,  as  Dragen- 
dorff  aptly  remarks,  has  not  yet  reached  the  stage  which  enables  us 
to  say,  without  an  interrogation  point  at  the  end  of  our  sentence, 
that  this  plant  contains  just  so  much  of  that  constituent  and  no 
more.  Plant  analysis  is  as  yet  synonymous  with  approximate 
analysis,  and  until  our  knowledge  of  the  chemistry  and  physiology 
of  plant  life  and  growth  has  advanced  considerably  beyond  its 
present  status,  it  is  doomed  to  continue  to  be  approximate  analysis. 
Hence,  no  method  is  accurate,  as,  for  instance,  is  the  determination 
of  sulphuric  acid  as  barium  sulphate,  or  of  hydrochloric  acid  as 
chloride  of  silver,  and  if  one  of  them  does  give  better  agreeing 
results,  and  such  as  are  nearer  the  mean  of  those  obtained  by  aU  other 
methods,  this  is  due  most  probably  to  the  fact  that  in  this  particular 
method  the  sources  of  error  are  more  nearly  counterbalanced  than 
in  the  others.  It  was,  hence,  from  a  purely  impartial  and  critical 
standpoint  that  I  undertook  to  compare  several  of  the  most  promi- 
nent methods  for  assaying  opium. 

Those  decided  upon  were  the  methods  of  Fliickiger,  Squibb,  and 
of  the  U.  S.  Pharmacopoeia — being  virtually  the  ammonia  versus 
the  lime  method.  The  drugs  examined  were  Smyrna  opimns  from 
the  house  of  Merck  and  of  Gehe  &  Co.,  the  former  having  been 
ordered  and  received  by  myself  while  still  at  the  laboratory  of  Gehe. 
Bath  Fresenius  at  Wiesbaden  during  the  past  summer,  and  the 
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ter  kindly  given  me  by  my  instnictor,  Professor  Fliickiger,  here 
the  laboratory.    Both  samples  were  finely  powdered  and  dried  at 
'  0.  for  five  hours.    All  three  methods  were  begun  at  the  same 
and  the  directions  for  each  closely  followed  throughout.  In 
',1  cases  the  determination  by  the  U.  S.  P.  method  was  completed 
^-  ere  the  others  were,  while  Squibb's  method,  due  to  its  more 
jiient  washing  and  slower  filtering,  took  up  the  most  time.  Just  at 
s  point  I  should  like  to  protest  against  the  impracticability  and 
I  elessness  of  weighing  liqtiids,  which  so  of  ten  is  found  in  methods 
|.  plant  analysis  and  nowhere  else.    As  I  see  the  matter,  there  is 
t  one  point  in  its  favor,  unless,  perhaps,  that  it  is  an  inherited 
i  -  otom,  while  there  are  certainly  many  points  against  it.    Firstly  — 
I  occupies    more    time  ;    secondly — accurate    balances  are  not 
ji  -anged   for  weighing    liquids,    and    inaccurate    balances  (or 
■  jderately  accurate  balances,  as  their  owners  would  probably  prefer 
•term  them)  certainly  make  the  weighing  less  accurate  than 
lasuring  ;  and  thirdly — weighing,  even  on  accurate  balances,  is 
dom,  if  ever,  more  accurate  than  measuring  with  graduated 
\\  issware,  which  every  druggist  does,  or,  at  any  rate,  should  possess. 
I  e  U.  S.   P.  method,  besides  being  the    shorter,  required  less 
1;  ention  and  care  than  the  other  methods,  and,  as  the  figures  will 
r  3w,  gave  the  most  satisfactory  results.    As  this  is  all  that  is 
^  luii-ed  of  a  method  of  analysis,  I  can  see  no  reason  why  the  pi-esent 
■inal  process  should  be  altered,  for  no  other  now  in  use  is  more 
ict  and  at  the  same  time  as  practical.    The  morphine  obtained  in 
ry  experiment  with  the  U.  S.  P.  method  was  undoubtedly  the 
i  litest  and  purest  of  all  the  crystals  obtained  by  any  method, 
"■re  was  less  washing  necessary  than  in    either    Squibb's  or 
'^kiger's  method,  and  at  the  same  time  the  filters  and  crystals 
1)1  them  were  beyond  any  question  of  a  doubt  the  purest  and 
tost.    Here  follow  the  figures  : — 

Merck  Opium.         Gehe  Opium. 

Fliickiger    9-52  p.  c.  13-95  p.  c. 

Squibb    11-67  p.  c.  16-52  p.  c. 

U.  S.  P   11-44  p.  c.  15-00  p.  c. 

these  figures  shew,  Fliickiger's  method  gave  the  lowest  and 
ibb's  the  highest  results,  which  facts  are,  however,  very  easily 
iained,  and  as  follows:  In  Fliickiger's  metliod  the  result  depends 
}■  much,  if  not  entirely,  upon  the  amount  of  shaking  that  is  done, 
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as  Dieterich  has  conclusively  shewn,  and  as  I  only  shook  for  about 
half  an  hour  steadily,  with  continued  shaking  at  intervals  of  ten 
minutes  for  two  hours  more,  it  is  very  probable  that  aU  of  the  mor- 
phine did  not  separate  out.  The  high  figures  obtained  by  Squibb's 
method  are  undoubtedly  to  be  explained  by  the  impurity  of  the 
resulting  products,  which  fact  could  readily  be  detected  by  the 
naked  eye,  as  they  were  invariably  very  dark-coloured.  Despite  all 
the  washing  that  they  were  subjected  to,  they  never  once  were  even 
approximately  near  being  colourless,  and  besides  invariably  dissolved 
in  lime  water  only  in  part  and  gave  as  a  result  a  very  dark -coloured 
solution.  It  was  found  that  continued  washing  would  not  remove 
the  impurities,  for  long  before  the  crystals  and  filter  paper  shewed 
any  signs  of  becoming  decolourized,  the  wash  water  ran  througli 
absolutely  pure  and  colourless.  In  both  cases  the  morphine  obtained 
by  the  U.  S.  P.  method  dissolved  completely  in  lime  water  and  gave 
a  pure,  limpid,  clear  solution,  while  that  obtained  by  Fliickiger's 
method,  although  it  gave  a  colourless  solution  in  Kmc  water,  yet  left 
a  small  residue  amounting  to  several  milligrams  and  consisting  of 
narcotine,  as  did  the  residue  obtained  in  Squibb's  method.  This 
would  indicate  that  in  the  presence  of  alcohol  and  water,  the  ether 
does  not  completely  dissolve  all  of  the  narcotine. 

Morphine  Pierate. 

Inasmuch  as  this  salt  of  morphine  had  not  yet  been  described, 
and  the  similar  salt  of  strychnine  is  practically  insoluble  in  water, 
and  hence  enable  us  to  determine  the  alkaloid  as  strychnine  picrate. 
it  was  made  by  treating  a  solution  of  morphine  hydrochlorate  witli 
a  slight  excess  of  picric  acid,  in  the  hope  that  it,  too,  might  prove 
to  be  insoluble,  and  thus  facilitate  somewhat  the  method  of  deter- 
mining morphine.  Recrystallized  from  alcohol  it  ciystaUizes  lu 
groups  of  fine  yellow  needles  arranged  most  peculiarly  in  the  shape 
of  warts,  which  grow  one  along-side  of  the  other,  and  hang  from  the 
surface  of  the  liquid  looking  much  like  plaits  of  hair.  The  salt 
melts,  or,  better,  decomposes,  without  detonation  at  157°  C.  I' 
differs  from  the  corresponding  salt  of  strychnine,  however,  in  no^ 
being  insoluble  in  either  water  or  alcohol,  as  determinations  of  it' 
solubility  gave  the  following  results : — 

In  distilled  water  at  13°  C— 15  GO  7 5  grams  of  a  saturated  solution 
yielded  0-031  grams  of  morphine  picrate  (dried  at  100°)  which 
gives  a  solubility  of  1  part  in  500  parts  of  water. 
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fn  absolute  alcohol  at  13°  C. — 7*2422  grams  of  a  saturated  solution 
Ided  0'009  grams  of  morphine  picrate  (dried  at  100°)  which 
\  es  a  sohibility  of  1  part  in  800  parts  of  alcohol. 

"his  being  the  case,  it  is,  of  course,  impossible  to  make  use  of  the 
as  a  means  of  determining  morphine.    {Alfred  Dohme,  Ph.D., 
'jorafori/  of  Prof.  Fliickicjer,  Universiii/  of  Sirassburff,  February 
,  1S91 ;  Am.  Jour.  Pharm.,  April,  1891.) 

The  Chemistry  of  Opium. 

Vt  tlie  instigation  of  my  esteemed  instructor,  Prof.  Fliickiger, 
idertook  to  study  the  phenomena  which  present  themselves  when 
iim  is  dialyzed.    When  the  investigation  was  first  begun,  the 
.lue  object  in  view  was  to  determine,  if  possible,  to  what  cause 
e  acid  reaction  of  aqueous  extract  of  opium  was  due,  and  how 
orphine  was  combined  in  the  drug.    As  the  work  progressed, 
iwas  decided  to  study  the  relative  quantities  of  the  chief  con- 
tents of  the  drug,  and,  if  possible,  then  draw  conclusions  in 
.ard  to  how  these  are  combined  in  nature  in  the  same.  In 
A'  far  this  has  proven  successful  the   conclusions  will  shew; 
ice  it  to  say  here  that  the  work  was  a  very  long-drawn  out  and 
a-ious  one,  and  not  one  of  the  results  obtained  with  the  ease 
;ch  one  is  accustomed  to  in  inorganic  analysis.    As  is  the  case 
very  operation  with  drugs  and  plants  of  any  kind,  the  numerous 
'ouriug  matters,  gums,  resins,  and  the  many  other  amorphous  sub- 
ncesof  which  we  have  but  little  definite  knowledge,  save  that  they 
'  -t  to  worry  the  chemist,  very  much  hindered  the  work  in  many 
)ects.    Dialysis  was  chosen,  inasmuch  as  by  means  of  it  it  was 
cd  that  aU  of  the  lookcd-for  constituents  would  pass  into  solution, 
ile  little  or  none  of  the  undcsired  would  follow  suit.    Besides  this, 
operation  was  to  be  performed  with  the  opium  Avhich  might  change 
nature  of  combination  of  its  various  constituents.    It  had  been 
orved  by  Fliickiger  that  there  is,  in  all  probability,  enough  snl- 
I  lie  acid  present  in  opium  to  combine  with  nearly  all  of  tlie  alkaloids 
^ent.   Whether  or  not,  however,  it  is  sulpuric  acid  or  meconic  acid 
•t  is  in  excess  and  hence  free,  as  yet  remained  an  open  question, 
is  certainly  very  probable  that  if  it  were  a  question  of  which  acid 
tdd  first  and  most  readily  be  neutralized  by  the  bases,  that  sul- 
iiric  acid  would  bo  the  one,  although  mass  action  might  cause 
lie  of  the  meconic  acid  to  be  in  combination  at  the  expense  of 
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sulphuric  acid.  With  this  aim  in  view,  50  grams  of  finely  powdered  I ' 
opium  were  nibbed  together  with  distilled  water  and  the  paste 
washed  completely  into  a  dialyser  consisting  of  an  oval  gutta-percha 
ring  covered  with  heavy  parchment  paper  and  immersed  in  a  dish 
containing  about  five  litres  of  distilled  water.  This  was  allowed  tr. 
stand  covered  thus  for  nearly  three  months,  tlie  water  being  changed 
about  twice  a  week.  Even  at  the  expiration  of  this  time^  sulphuric 
acid  and  alkaloids  could  be  detected  in  the  dialj'sate,  and  as  my  time 
here  was  limited,  and  the  semester  was  rapidly  drawing  to  a  close, 
it  was  decided  to  finish  the  operation  more  expeditiously  by 
exhausting  the  opium  remaining  in  the  dialyser  with  cold  water,  Thir 
last  extract  was  treated  separartely,  although  exactly  in  the  samG 
way  as  the  greater  portion.  While  this  operation  was  quietly  pro- 
gressing, a  complete  analysis  of  the  ash  of  opium  (the  same  as  wa? 
used  for  dialysis)  was  made  in  order  thus  to  get  a  definite  idea  of 
the  mineral  constituents  of  the  drug.  Accordingly,  20  grains  of 
finely  powdered  opium  were  carefully  and  gradually  ignited  in  por- 
tions in  a  platinum  dish.  It  was  found  very  difiicult  to  completely 
incinerate  the  drug^  so  that  even  after  heating  the  dish  to  a  bright 
red  heat  the  resulting  ash  was  quite  dark,  in  fact  nearly  black.  It 
was  found  very  advantageous  at  this  point  to  treat  the  mass  with  a 
little  cold  water  and  evaporate  this  off  on  a  water-bath,  and  finally, 
again  carefully  heat  and  glow  it  over  a  free  flame.  By  repeating 
this  operation  several  times,^  an  ash  was  obtained,  which  was  very 
nearly  pure  white  in  colour.  When  weighed,  it  yielded  3'8'.^ 
per  cent,  of  the  original  substance. 

A  complete  analysis,  the  details  of  which  it  would  be  useless  t^- 
enumerate  here,  gave  the  following  results,  these  being  expressed 
in  per  cent,  of  the  ash  weighed : — 

Per  cent. 

Si02   11]4 

pzQs   807 

S03   28-3? 

Fe^O'     

CaO    9-0* 

MgO  8-31 

K^O   30-1 

C0*,HC1  and  undetcrmmed  conatitueuts   2-!^" 

100-00 
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lie  dialysate  was  next  evaporated  down  in  portions  to  about  two 

res  upon  a  water-batli,  and  the  resulting  deposit,  consisting  of 

iloui-ing  and  other  organic  matter,  as  well  as  some  calcium  meco- 

ite,  removed  by  filtration.    The  filtrate  reacted  acid  to  litmus,  and 

it  were  detected  morphine,  narcotine,  narceine,  codeine,  sulphuric, 

id  meconio  acids.    It  was  next  acidified  with  hydrochloric  acid, 

id  after  heating  on  the  water-bath  was  treated  with  a  boiling 

ilution  of  barium  chloride  in  excess.    After  standing  over  night  the 

'riulting  barium  sulphate  was  filtered  off  and  washed  out  with  hot 

ater  containing  hydrochloric  acid  until  it  was  white.    It  was  then 

.ied,  ignited,  and  weighed,  and  yielded,  with  the  portion  that  was 

l  onilaiiy  treated  separately,  the  following  figures  : — 

1      Portion   1— BaSO*    2-9236  grains. 

I      Portion  II—    ^   0-3920  „ 

{  Total...       =  3-3156 

„  .  ,  .,  (  1-3945  grams  H2  SO*  ) 
Equivalent  to  ^  or  1-1384  SO 3  J 

he  filtrate  from  this  precipitate  was  neutralized  and  precipitated 

I  the  cold  with  ammonia  which  was  added  in  slight  excess.  After 

tnding  for  several  days,  the  precipitated  alkaloids  were  filtered  off 

A  the  filtrate  again  made  ammoniacal  and  left  to  stand,  when  more 

Icaloid  was  precipitated.    This  was  continued  until  the  resulting 

Urate  no  longer  gave  a  reaction  for  alkaloids.    The  various  pi:e- 

pitates  were  then  filtered   off  and  dried   at  80°  C.  to  constant 

^■ight,  and  regarded  as  the  total  alkaloids  of  the  opium  taken. 

hey  were  then  treated  for  several  days  with  an  excess  of  lime- 

ater  until  this  took  up  no  more  alkaloid.    The  remaining  alkaloids 

ere  then  filtered  off,  washed  with  slightly  ammoniacal  cold  water, 

ad  dried  at  80°  C.    They  were  then  weighed  and  regarded  as  narco- 

ne.    The  results  obtained  are  given  below — 

Porcelain  diah  +  alkaloids  (total)    =  24 •  3023  gr, 

„       „    alone    =14-0465  gr. 

Hence,  total  alkaloids  found    =  10-2558  gr. 

Narcotine  (weighed  on  tared  filter)  ...       ...       ...       ...  =4-3631 

iving  as  the  final  result — 

Morphine,  5-8927  grams,  equivalent  to  11-79  per  cent. 
Narcotine,  4-3631     ,,  „        to  8-73   ,,  ,, 

'1 10  other  alkaloids  present  in  opium,  such  as  codeine,  narceine, 
averine,  &c.,  were  not  considered  separately,  as  they,  in  all 
liability,  play  the  same  role  with  respect  to  the  acids  present  as 
s  moi-phine. 
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In  a  separate  experiment  with  the  same  opium,  whicli  was  dialysecl 
in  the  same  manner  as  that  just  described,  the  dialysate  was  shakeu 
with  amyl  alcohol,  the  latter  then  separated  and  shaken 
in  a  separating  funnel  with  a  solution  of  sodium  hydroxide 
for  half  an  hour,  and  the  alkaline  layer  separated  as  before.  This 
was  then  acidified,  and  a  few  drops  of  it,  when  brought  in  contact 
with  a  drop  of  a  solution  of  ferric  chloride,  gave  a  beautiful  wine-red 
colour,  thus  shewing  the  presence  of  meconic  acid.  Inasmuch  as 
experiments  with  morphine  and  narcotine  meconates  had  shewn 
that  neither  of  these  are  taken  up  by  amyl  alcohol,  it  foUows  that 
the  free  acid  in  the  dialysate  was  meconic  acid. 

Conclusions. 

(i)  That  the  free  acid  in  aqueous  opium  extracts  is  meconic  acid ; 

(ii)  That  the  silica  in  opium  is  present  in  the  form  of  sand,  and 
that  the  lime  is  most  likely  combined  with  phosphoric  acid,  while 
the  magnesia  and  potash  are  probably  combined  with  organic  acids 
and  some  sulphuric  acid  ; 

(iii)  That  there  is  more  than  enough  sulphuric  acid  present  in 
opium  to  combine  with  all  of  the  alkaloids  present  save  narcotine ; 
for  the  5*8927  grams  of  morphine,  narceine,  codeine,  &c.,-  found, 
require  only  1'0133  grams  of  sulphuric  acid  to  form  the  salts 
(C^^H^^NO')^  &c.,  whereas  there  were  found  in  all  1-3945 
grams  of  sulphuric  acid;  and 

(iv)  That  hence,  morphine,  narceine,  codeine,  &c.,  are  contained 
in  opium  combined  with  sulj)huric  acid  as  sulphates,  while  narcotine, 
at  best  only  a  feeble  base,  is  combined  in  part,  at  least,  with  meconic 
acid,  of  which  there  is  also  some  present  uncombined  in  the  drug. 

In  conclusion,  I  should  like  to  take  this  occasion  to  thank  Prof. 
Fliickiger  for  the  kind  assistance  and  advice  I  obtained  from  hun 
while  working  in  his  laboratory,  and  also  Mr.  J,  E.  Gerock,  his  excel- 
lent and  kind  assistant.    (A.  Dohme,  A?n.  Jour.  P ha r m.,  A]}r\\,  1891.) 

Protopine. 

The  name  of  protojrlne  was  given  to  a  particular  alkaloid  first 
isolated  from  opium  in  1870  by  Hesse.  It  is  only  present  to  a 
small  amount  in  the  dried  milky  juice  of  the  Papaver  sommferum. 
Since  its  discovery  by  Hesse,  it  has  been  met  with  again  by 
Eykmann  in  the  Macleya  cordata,  and  by  SeUe  in  the  juice  of  the 
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'helidonium  majus  :  all  of  these  plants  belong  to  the  same  family  of 
'apuveracece..    In  connection  with  this  subject  we  read  in  a  recent 
umber  of  the  Therapeutic  Gazette  that  Dr.  Engel  has  lately  made 
■mc  experiments  on  cold-blooded  animals  (frogs)  and  warm-blooded 
limals  (guinea-pigs,  cats,  and  rabbits),  with  the  view  of  determin- 
.g  the  physiological  properties  of  this  new  base  protopine.  The 
esults  obtained  may  be  briefly  summarised  as   follows : — (1)  In 
iiall  doses  protopine  exercises  on  the  frog  narcotic  effects  similar  to 
hose  produced  by  other  opium  alkaloids.    (2)    In  large  doses  it 
'reduces  a  paralysing  action  on  the  muscular  substance,  and  on  the 
orminal  ramifications  of  the  peripheral  nerves.    (3)    "With  small 
■r  moderate  doses  reflex  action  is  not  abolished,  although  this  occurs 
v'hen  larger  doses  are  given.    (4)    Protopine  produces  toxic  effects 
I.  u  mammals,  and  these  effects  are  comparable  to  those  produced  by 
i  amphor,  death  resulting  from  the  paralysis  of  the  respiratory  centre. 

^his  last  conclusion  is  very  interesting.    It  is  singular  that  camphor, 
j'  v'hich  has  not  the  chemical  constitution  of  the  alkaloids,  and  belongs 
j  o  an  entirely  different  group  of  bodies,  should  have  been  found  to 
j  iroduce  the  same  toxic  effects  as  are  obtained  with  new  base  proto- 
'  line.    The  knowledge  of  this  fact  will  cause  camphor  to  be  pre- 
ribed  with  more  care  than  formerly,  and  it  will  probably  lead  to 
loi-e  useful  applications  of  it,  and  to  its  employment  in  a  number  of 
-es  for  which  it  is  not  yet  used.    Protopine  has  not  yet  been 
•  voduced  into  therapeutics,  and  from  the  above  experiments  it  is 
ident  we  must  know  more  about  it  before  it  can  find  its  place  in 
iarmacy. 

Tritopine— a  new  Opium  Base. 

M.  Kander  {Archiv.,  ccxxviii.,  p.  419)  reports  the  isolation  of  a 
new  opium  alkaloid,  Tritopine^  which  occurs  in  smaller  quantity  than 
'iven  protopine,  and  to  which  he  assigns  the  formula  C*'^I1°*N''0^ 
Like  morphine  and  laudanine  ifc  is  soluble  in  soda  solution,  but 
."js  reprecipitated  in  an  oily  condition  by  excess  of  the  reagent.  Its 
imelting  point,  182°  C,  is,  however,  1G°  higher  than  that  of  lauda- 
laine,  although  the  resemblance  is  again  apparent  in  its  behaviour 
towards  sulphuric  acid.  Tritopine  crystallizes  without  water  of 
crystallization  in  characteristic  transparent  needle-like  plates, 
land  appears  to  be  a  di-acid  base.  {Phar7n.  Journ.  [3], 
;Kxi.,  247.) 
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Indian  Opium. 

In  regard  to  opium,  it  has  recently  been  suggested  that  India 
might  be  made  the  source  of  supply  in  place  of  Turkey.  In  a  paper 
read  at  the  Conference  Meeting  at  Cardiff,  Mr.  E.  M.  Holmes 
expressed  the  opinion  that  there  is  no  reason  why  India,  instead  of 
Turkey,  should  not  supply  the  whole  world  with  medicinal  opium. 
This  assumption  appears  to  be  rather  premature  and  scarcely  to  ])e 
warranted  by  such  knowledge  as  we  possess  of  Indian  opium.  There 
seem  to  be  several  questions  to  be  solved  before  the  substitution  of 
Indian  for  Turkey  opium  can  be  looked  upon  as  feasible. 

In  the  first  place,  it  is  necessary  to  ascertain  whether  opium  can 
be  produced  in  India  of  a  quality  equal  to  that  of  Turkey  opium. 
Dr.  "Warden's  statement  that  native  opium  is  used  for  medicinal  pur.- 
poses  in  India  does  not  sufficiently  settle  that  point,  but  as  he  has 
sent  over  a  sample  of  the  Patna  opium  issued  by  the  Medical  Store 
Department  of  Bengal  for  medicinal  use,  we  have  examined  it  with 
a  view  to  ascertaining  the  amount  of  morphine  it  containp  ^  its 
applicability  for  pharmaceutical  purposes. 

The  sample  sent  by  Dr.  Warden  was  in  the  state  of  powder,  and 
as  received  it  contained  3'2  per  cent,  of  moisture.  In  the  diied 
opium  the  amount  of  morphine  was  found  to  be  8"  55  per  cent. 

A  tincture  was  made  with  the  dried  opium,  according  to  the 
directions  of  the  British  Pharmacopoeia,  and  on  examination  it  was 
found  to  yield  on  evaporation  to  da-yness  a  residue  of  extract 
amounting  to  21'3  grains  per  fluid  ounce.  The  amoimt  of  morphine 
contained  in  the  tincture  was  2*74  grains  per  fluid  ounce. 

For  the  sake  of  comparison,  another  tincture  was  prej)ared  with  a 
good  sample  of  Turkey  opium  that  was  found  to  contain,  in  the  dry 
state,  10-84  per  cent,  of  morphine,  The  extract  yielded  by  this  tinc- 
ture on  evapoi'ation  amounted  to  19 "8  grains  per  fluid  ounce.  The 
amount  of  morphine  in  it  was  3'4  grains  per  fluid  otmce. 

It  may  be  pointed  out  that  in  both  the  abovementioned  instances 
the  extraction  of  morphine  from  the  opium  in  making  the  tinctures 
by  the  method  of  the  British  Pharmacopceia  was  practically  com- 
plete^ as  wiU  be  seen  from  the  following  comparison  of  the  quantities 

of  morphine  actually  found  by  experiment : — 

Found.  Calculated. 

Grs.  per  fld.  oz.  Grs.  per  fld.  oz. 

Indian  opium  tincture    2*74  2*80 

Turkey    „         „    3  40  3-55 
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Both  these  tinctures  were  of  the  ordinary  character,  and  there 
"as  scarcely  any  perceptible  difference  in  their  appearance.  (Dr. 
^.  H.  Paul  and  A.  J.  Cownley  in  Pharm  Journ.,  December  24th, 
■^92,  p.  505.)    For  further  information  on  the  employment  of 
iidian  opium  for  medicinal  purposes,  the  reader  is  referred  to  some 
irrespondence  in  the  P/<am.  Jownj.  for  1892  by  Messrs.  Holmes 
md  Warden. 

PXIMARIACEiE. 
Fumarine. 

'    According  to  Herr  Reichwald  {Pharm.  Zeit.  f.  TZt^ss/.,  March  and 
Vpril,  1889),  fumarine  has  a  composition  represented  by  the  formula 
'^H^^NO*,  and  can  be  obtained  in  colourless  crystals,  freely  soluble 
u  chloroform,  less  soluble  in  benzol,  still  less  soluble  in  alcohol  and 
!  ;ther,   and  spainngly  soliable  in  water.    When  placed  upon  the 
I  ongue,  fumai'ine  is  tasteless,  but  a  solution  in  acidulated  water  has 
ii  bitter  taste.    It  is  inactive  towards  polarized  light.    On  the  other 
iiiand,  crystalline  corydaline,  prepared  from  CoryclaUs  cava,  has  a 
•;omposition    represented  by  the  formula   C^'^H^^NO'^.  Among 
:  )ther  points  of  difference  between  the  two  alkaloids,  fumarine  is 
il  lescribed  as  giving  with  concentrated  sulphuric  acid  immediately  an 
;  ntense  violet  colour,  whilst  coiydaline  remains  colourless  for  several 
ours,  and  then  only  becomes  pale  violet,    Corydaline  treated  with 
irong  nitric  acid  takes  at  once  an  intense  golden -yellow  colour, 
vhilst  fumarine  is  only  faintly  yellow,  becoming  darker  after  a 
ime.    The  yield  of  fumarine  was  only  equal  to  0*04  per  cent,  of  the 
Iried  herb  used.    {Pharm.  Joiirn.,  June  8th,  1889.) 

Famaria  parviflora,  Lamk. 
Under  the  name  of  Shahtei-eh,  we  have  received  this  plant  from  . 
\fghanistan. 

CRUCIFERiE. 

Aitchison  {Notes  on  Prod,  of  W.  Afghanistan  and  N.'E.  Persia^ 
.  194)  records  the  collection  of  the  seeds  of  Sisymbrium  Sophia^ 
!ann,,  for  medicinal  use  under  the  name  of  Khakshi  or  Khakshir. 

Lepidium  sativum. 

Mohideen  Sheriff  has  used  these  seeds  with  success  in  dysentery 
nd  dysenteric  diarrhoea.  The  seeds  are  small,  red  or  reddish-brown  ; 
iliptical,  oval  or  oblong  ;  about  one  line  in  length  and  half  of  that 
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in  thickness  ;  taste  mucilaginous  and  slightly  pungent  Avhen  chewed 
and  swallowed,  and  their  smell  is  slight,  peculiar,  and  not  unpleasant. 
When  immersed  in  water,  the  seeds  become  coated  with  mucilage. 

CAPPARlDEiE. 
Mserua  arenaria,  H.  f.  and  T. 
Tig.—Roxb.  Flor.  Ind.  ii.,  570. 
Hab. — Central  and  Southern  India.    The  root. 
FemacMZar.— Poomichacarei  (^Tam.),  Puta-tiga  (Tel.), 

History^  Uses,  &C.— The  earth-sugar  root  of  the  Tamils  has 
been  used  in  Hindu  medicine  in  Southern  India  for  many  years.  In 
the  Pedatasinth'irmine ,  the  author  says  of  it :  "  It  cures  skin  eruptions, 
all  venereal  affections,  fever,  piles,  and  strengthens  the  human  svs- 
tem."  Dr,  Ainslie,  in  his  Materia  Indica,  ii.,  page  330,  says:  "  This 
root  in  external  appearance  is  not  unlike  liquorice  root ;  it  also  some- 
.what  resembles  it  in  taste,  but  is  not  nearly  so  sweet ;  it  is  pi-escribed, 
in  decoction,  as  an  alterative  and  diet  drink."  The  drug  is  used  by 
Mahomedans  and  Hindus  as  a  sexual  stimulant  and  tonic,  anti- 
syphilitic,  and  alterative.  It  can  be  used  either  in  a  fi'esh  or  dried 
state.  The  outer  brown  covering  is  siipposed  to  be  harmful,  and 
is  removed  previous  to  use.  Dr.  P.  S.  Mootoosawmy,  of  Tanjore,  has 
used  the  root  in  his  medical  practice,  and  on  his  forwarding  a 
flowering  and  fruiting  specimen  of  the  plant  to  Mr.  Lawson.  of  the 
Madras  Botanical  Department,  it  was  identified  as  Mania  arenaria. 
Roxburgh  describes  the  plant  under  the  name  of  Capparis  hetero- 
clita,  R.,  and  remarks  that  the  unripe  fruits  are  boiled  and  eaten  by 
the  natives. 

Description. — Mar^ia  arenaria  is  a  large,  unarmed,  climbing 
shrub ;  leaves  elliptic  ;  corymbs  terminal ;  calyx,  four-cleft ;  corolla 
regular,  four-petalled;  stamina  on  the  receptacle,  which  is  as  long  as 
the  tube  of  the  calyx.  The  most  remarkable  part  of  the  plant  is  the 
fruit ;  this  is  a  beaked  berry,  two  to  five  inches  long,  deeply  coifstricted 
between  the  seeds,  fleshy,  elongate,  moniliform,  one  or  more  seeded. 
There  is  only  one  seed  in  each  single  berry  or  lobe  of  the  compound 
fruit. 

The  roots  are  plump  when  fresh,  from  1  to  1|  inches  in  diameter, 
long,  cylindrical,  contorted,  with  a  light  brown  surface.  When  dried 
they  become  darker  in  colour  and  wrinkled  longitudinally,  and  several 
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■regularly -disposed  transverse  markings  of  a  lighter  colour  are 
iscrved  on  the  surface.    The  transverse  section  of  the  root  exhibits 
I  central  hard  woody  centre  of  a  yellowish  colour,  and  several  similar 
it  smaller  bundles  are  scattered  throughout  the  waxy-looking 
arenchyma  of  the  cortical  portion.    In  the  bazars  the  drug  is  sold 
I  the  shape  of  circular  discs  like  calumba  root,  having  been  sliced 
1  ansversely  in  a  fresh  state  and  allowed  to  dry  in  the  sun.  Sections 
f  the  root  examined  by  the  microscope  exhibited  no  starch  or  crys- 
illine  matters  in  the  cells,  but  yellow  granular  matter  and  oil 
globules  were  present.    The  central  woody   column  and  woody 
imdles  in  the  cortical  portion  were  made  up  of  large  lignified  cells, 
'he  taste  is  sweet  and  mawkish,  and  there  is  no  distinctive  odour  as 
here  is  in  liquorice  root. 

Chemical  composition. — The  finely  powdered  root  lost  11 '2 6  per 
■ut.  of  moistiu'e,  and  left  6*6  per  cent,  of  mineral  matter  when 
suited.  The  ether  extract  amounted  to  4'22  per  cent.,  and  consisted 
t  fatty  acids  of  a  brownish  colour  and  fluid  consistence.  After 
;tanding  a  few  days,  white  crystals  formed,  which  were  collected  and 
j  oressed  between  folds  of  blotting  paper,  and  recrystallised  from  boil- 
I  mg  alcohol.    This  insoluble  portion  had  the  melting  point  (62°  0, 
j.xnd  properties  of  palmitic  acid.    Oleic  acid  was  present  in  the  fluid 
j  portion  of  the  extract. 

t  The  alcoholic  extract  contained  a  large  quantity  of  crystalline 
!  ;accharine  matter,  which  reduced  FehHng's  solution  to  a  very  slight 
I  extent.  A  small  quantity  of  an  organic  acid  was  removed  from  solu 
j  ion  by  plumbic  acetate,  but  no  substance  similar  to  glycyrrhizin 
I  ^ould  be  detected.  The  absence  of  an  alkaloidal  principle  was  proved 
1  \fter  the  application  of  the  usual  reagents. 

The  aqueous  extract  contained  an  additional  quantity  of  sugar, 
land  when  heated  to  the  boiling  point  threw  out  an  abundance  of  white 
Idocks  of  albumin.    A  larger  quantity  of  the  root  was  exhausted 
Ldirectly  with  water,  the  extract  heated  to  separate  the  insoluble 
iblbumin,  and  filtered.    The  syrup  was  then  boiled  in  an  inverted 
condenser  with  1  per  cent,  sulphuric  acid  for  three  hours.  The 
ilphuric  acid  was  removed  with  barium  hydrate  solution,  and  the 
^tigar  in  'the  syrup  estimated  with  Fehling's  test  indicated  the 
lesence  of  41-2  per  cent,  of  invert  sugar.    This  sugar  showed 
10  disposition  to  crystallise,  and  when  examined  in  a  Laurent's 
Mlariscope,  it  had  no  action  on  polarised  light, 
o 
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OARYOPHYLLEiE. 
False  Bikh  or  Bikhma. 

Towards  tlie  end  of  1891  certain  medico-legal  exhibits  were 
received  in  the  Chemical  Examiner's  Department,  Calcutta,  from  the 
Mongyr  District,  including  a  parcel  of  roots  labelled  Bikhma. 
Bickhma  or  Bishma,  we  may  mention,  is  the  vemacular  name  for 
Aconiium  ])almaium.  Specimens  were  sent  for  identification  to  the 
Calcutta  Bazaars,  and  recognized  as  Bikhma ;  we  also  forwarded  some 
to  Nepal,  where  it  was  recognized,  and  stated  to  be  sold  as  Bikhma 
in  the  Bazaars.  Up  to  this  period  we  had  had  no  opportunity  of  ex- 
amining authentic  specimens  of  Bikhma,  and  being  doubtful  whether 
the  drug  we  had  received  from  Mongyr  was  true  Bikhma  or  not,  we 
forwarded  a  sample  to  Dr.  Dymock,  Bombay,  who  reported  as 
follows : — "  They  appear  to  be  the  rhizomes  of  an  aroid,  and  are  not 
unlike  those  of  the  genera  Lagenandra,  Arum,  and  Oryptocoiyne. 
They  have  been  cured  by  some  smoking  process,  have  a  strong  tany 
odour,  and  are  somewhat  translucent,  tough,  and  flexible.  They 
have  no  resemblance  in  structiu'e  to  any  kind  of  aconite.  I  have 
never  seen  them  before."  Dr.  D.  Prain,  of  the  Royal  Botanic 
Gardens,  Seebpore,  to  whom  we  also  submitted  a  specimen,  wi'ote:  "I 
cannot  identify  it  for  certain,  but  it  is,  I  think,  a  leguminous  rhizome. 
It  might  be  a  glycyrrhiza."  Subsequently  Dr.  Dymock  kindly  sent 
us  a  specimen  of  true  A.  palmatum  :  "  some  of  the  same  batch  I  sent 
to  Fliickiger,  and  which  was  examined  by  Shimoyama.  I  kept  it  as 
being  a  remarkably  fine  sample ;  as  the  drug  is  expensive,  it  may  be 
adulterated  with  aconite.  Rs.  6  per  lb.  is  the  price,  and  aconite  is 
only  9  annas."  His  sample,  when  compared  with  ours,  was  whoUy 
dissimilar.  Under  the  circumstances  we  thought  it  might  be  of 
interest  to  examine  the  spurious  Bikhma,  and  our  results  are 
embodied  in  this  note.  In  the  condition  in  which  the  roots  were 
received  they  were  so  horny  that  it  was  impossible  to  powder  them, 
and  they  were  cut  into  fragments,  exposed  to  a  temperature  of  about 
80°  C.  for  some  time,  allowed  to  cool,  and  then  at  once  pulverised. 
During  the  process  the  dust  caused  watering  of  the  eyes  and  sneezing. 
When  dried  at  100°  0.  the  powder  lost  6'23  per  cent,  of  moistui-e. 
in  extracting  the  powder  315*5  grammes  were  exhausted  with  boiling 
rectified  spirit,  and  the  tincture  evaporated  on  a  water-bath  until  it 
ceased  to  smell  of  alcohol.    The  resulting  cxti'act  was  of  a  dark 
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brown  colour  and  of  the  consistence  of  treacle.    The  marc  left  after 
extraction  ^vith  boiling  spirit  was  repercolated  with  250  c.c.  cold 
spirit  containing  1  per  cent,  of  tartaric  acid,  and  the  spirit  evaporated 
oflF  at  a  low  temperatm-e.    The  two  extracts  were  now  mixed  with 
water  containing  2' 5  grammes  of  tartaric  acid,  and  the  mixture 
agitated  with  light  petroleum  ether.   During  agitation  a  few  yellow- 
ish flocks  separated.    The  petroleum  ether  extract  amounted  to  1'173 
percent.,  calculated  on  the  root  containing  6'23  per  cent,  of  moisture. 
The  petroleum  ether  extract  was  yellowish -brown  in.  colour,  semi  solid 
in  consistence,  and  waxy  in  odour.   The  taste  was  nauseous,  recalKng 
croton  oil.    In  absolute  alcohol  it  was  wholly  soluble  with  strongly 
acid  reaction.   On  spontaneous  evaporation  of  the  alcoholic  solution, 
a  yellow  transparent  mass  was  left  at  the  bottom  of  the  beaker, 
while  on  the  sides  the  deposit  was  yellowish -white  and  opaque.  On 
microscopic  examination,  it  appeared  as  minute  needle-shaped  crystals. 
An  attempt  was  made  to  separate  the  petroleum  ether  extract  into 
fractions,  and  with  this  object  it  was  gently  warmed  with  proof 
pirit,  which  dissolved  a  certain  amount,  and  the  extract  was  thus 
roughly  divided  into  a  soluble  and  insoluble  residue.    The  proof 
spirit  solution,  on  spontaneous  evaporation,  deposited  soft  orange 
resinous  matter,  while  some  white  deposit  separated  on  the  sides  of 
the  capsule.    This  was  found  to  consist  of  oil  globules,  and  a  few 
minute  needle-shaped  crystals.    In  addition  to  oil  and  resinous 
matter  possessing  an  acid  reaction,  the  presence  was  also  detected  of 
an  alkaloidal  principle  soluble  in  ether,  which  afforded  marked  indi- 
cations with  the  usual  reagents.    With  Frohde's  reagent  no  change 
was  observed  in  the  cold,  but  a  dirty  blue  developed  on  gently 
;  wanning.    The  portion  of  the  petroleum  ether  extract  insoluble  in 
proof  spirit  was  boiled  with  alcoholic  potash,  the  solution  evaporated 
to  dryness  and  treated  with  water.    The  aqueous  solution  was  turbid 
i  from  the  separation  of  brown  flocks.    The  turbid  solution  was  agitated 
i  with  petroleum  ether.    The  ethereal  extract  had  a  camphoraceous 
i  and  terebinthinate  odour,  was  of  an  orange  colour,  and  had  a 
melting  point  of  62° 0.    It  was  not  further  examined.    The  aqueous 
I  soap  solution  was  decomposed  by  dilute  sulphuric  acid  and  agitated 
j  with  ether.    The  ether  exti'act  was  converted  into  a  lead  soap  and 
j  reagitated  with  ether.    The  soluble  lead  soap,  after  separation  of 
-  lead,  afforded  a  residue  which  was  liquid  at  ordinary  temperatures 
'  and  of  a  reddish -brown  colour.    When  agitated  with  a  freshly 
!^  prepared  solution  of  nitrate  of  mercury,  it  solidified  to  a  yellowish 
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mass.  The  insoluble  lead  soap,  after  separation  of  lead,  afforded  a 
residue  which  was  solid  at  ordinary  temperatures,  and  had  a  melting 
point  of  48°.  Neither  of  these  fatty  extracts  was  pure,  and  no 
attempt  was  made  to  ascertain  whether  they  consisted  of  single  acids 
or  mixtures.  The  presence  of  glycerine  was  determined  in  the 
original  aqueous  sulphuric  acid  solution.  The  aqueous  acid  solution 
of  the  alcoholic  exti'act  of  the  roots,  after  treatment  with  petroleum 
ether,  was  agitated  with  ether.  The  ethereal  solution  was  aUowcd 
to  evaporate  spontaneously,  and  the  final  desiccation  conducted  over 
sulphuric  acid.  The  non -crystalline  residue  was  dark  brown  and 
tacky  with  tar-like  odour ;  it  amounted  to  '123  per  cent.,  calcu- 
lated on  the  roots  containing  6"23  per  cent,  of  moisture.  Wainied 
.with  distilled  water,  a  part  of  the  extract  dissolved,  the  solution 
aifording  the  following  reaction  : — 
Reaction,  strongly  acid. 

Fe'^OF  gave  a  dirty  greenish  coloration,  passing  rapidly  to 

dirty  brownish. 
AgNO^,  slight  turbidity  ;  on  wanning  Ag.  reduced. 
Aqueous  NH^,  orange  yellow  coloration. 
Acetate  of  lead,  dirty  yellowish,  white  ppt. 
Gelatine,  no  precipitate. 
KON.,  no  reaction. 

That  portion  of  the  ether  extract  insoluble  in  warm  water  was  treated 
with  aqueous  NaHO,  and  the  dark  brown  solution  which  residted 
agitated  with  ether.  The  ether  solution  exhibited  slight  fluorescence, 
and  on  spontaneous  evaporation  afforded  a  yellow  crystalline  deposit* 
which  appeared  as  needles  and  rosettes  on  microscopic  examination. 
By  treating  this  residue  with  proof  spirit  a  certain  amount  of 
neutral  resinous  matter  of  a  yellow  colour  was  separated.  This  was 
precipitated  on  dilution  with  water.  The  insoluble  crystalline  residue 
afforded  no  crystalline  sublimate  when  heated  between  watch  glasses. 
The  aqueous  soda  solution  of  the  ether  extract  was  mixed  with 
dilute  sulphuric  acid  and  reagitated  with  ether.  The  ethereal  extract 
w-.s  of  a  yellowish -brown  colour,  strongly  acid  in  reaction,  and  had 
the  properties  of  an  acid  resin. 

The  tartaric  acid  solution  of  the  alcoholic  extract  of  the  drug 
now  mixed  with  a  very  slight  excess  of  sodium  bicarbonate  and  again 
agitated  with  ether.    After  agitation  and  on  subsequent  standing* 
a  small  quantity  of  a  white  crystalline  substance  separated,  which 
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atecl  on  the  water  stratum  below  the  ether.  The  ether  was  sepa- 
ited  and  allowed  to  evaporate  spontaneously,  the  extract  aniounte 
I  -048  per  cent. ;  it  formed  a  yellow  transparent  varnish  on  the  sides 
I'  the  capsule,  while  at  the  bottom  it  was  white,  chalky,  and  indis- 

ictly  crystalline  ;  odour,  aromatic.  The  chalky  deposit  consisted  of 
-me  irreg\ilarly- shaped  plates  and  amorphous  particles.  The  yellow 
iivuish-like  residue  was  easily  soluble  in  proof  spirit,  but  neither 
lis  portion  nor  the  chalky  deposit  ajBEorded  any  reaction  with  alka- 
idal  reagents.     The  chalky  deposit  treated  with  concentrated 

SO*  afforded  a  yellow  solution  in  the  cold,  changing  to  pinkish  on 
iiuding  for  some  time,  but  on  heating  the  pink  colour  was  developed 
ipidly.  Nitric  acid,  no  reaction.  Frohde's  reagent,  greenish  in 
le  cold,  passing  to  blue  on  warming.  Ferric  chloride,  no  reaction 
leatedwith  dilute  aqueous  H^SO*  and  the  solution  neutralised 

l  educed  an  alkaline  copper  solution  on  boiling.    When  agitated 

th  water,  considerable  frothing  was  noted.    A  small  amount  in- 

ted,  mixed  with  water,  into  a  cat's  stomach  induced  no  symptoms 
Then  applied  to  a  cat's  eye,  there  was  no  change  in  the  size  of  the 

[lil  observed.  The  yellow  varnish-like  deposit  separated  from  the 
lalky  deposit,  by  the  action  of  proof  spirit,  when  injected  into  a 
it's  stomach  caused  the  animal  to  vomit  once  a  small  quantity  of 

'thing  liquid  ;  one  formed  stool  was  also  passed,  but  no  other  symp- 
ills  were  noted.  The  varnish -like  residue,  when  applied  to  the  tip 
t :  the  tongue,  produced  a  slight  sensation  of  tingling  or  numbness, 
liich  lasted  for  a  short  period,  and  could  not  be  mistaken  for  the 

uptoms  induced  by  aconitine. 

i  The  allvalinc  aqueous  solution  of  the  alcoholic  extract  Was  next 
■  itated  with  clilorof  orm .    The  extractive  was  yellowish  -brown,  with 

odour  like  that  of  gum  benzoin,  and  amounted  to  '064  per  cent. 
1  cold  proof  spirit  it  was  partly  soluble,  the  solution  on  spontaneous 
.  ;iporation  affording  a  residue  which  contained  a  few  microscopic 
l^ites.  The  residue  insoluble  in  cold  proof  spirit  was  pale  yellow 
:d  soluble  in  boiling  proof  spirit.  On  spontaneous  evaporation  a 
liite  crystalline  deposit  was  obtained,  consisting  of  bundles  of  rods 

1  a  few  plates.  The  residue  frothed  when  agitated  wiih  water, 
Qd  when  treated  with  concentrated  sulphuric  acid  yielded  a  rose 
jloration.  The  alkaline  aqueous  solution  of  the  alcoholic  extract 
IS  finally  agitated  with  amyUc  alcohol.  The  extract  amounted  to 
■'oS2  per  cent.,  and  formed  a  transparent,  soft,  viscid  residue  of 
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a  reddish -yellow  colour,  non- crystalline,  and  frothing  considerably 
with  water.  In  warm  water  it  dissolved,  forming  a  clear  solution, 
which  became  turbid  on  cooling.  An  attempt  was  made  to  decolourise 
the  aqueous  solution  by  agitation  with  purified  animal  charcoal, 
but  very  little  colouring  matter  was  thus  removed.  As  neutral  salts, 
as  NaOl,  MgSO*,  gave  a  white  curdy  precipitate  from  the  aqueous 
solution  of  the  extract,  an  attempt  was  made  to  separate  the 
saponin -like  principle  by  saturating  the  Avatery  solution  with 
MgSO' ;  it  was  found,  however,  that  the  flocks  agglutinated  together, 
forming  a  sticky  mass,  and  filtration  was  impossible.  Baryta  water 
was  next  used  for  separating  the  principle.  With  this  object  tlie 
amylic  alcohol  extract  was  dissolved  in  water  and  excess  of  aqueous 
barium  hydrate  added.  The  turbid  mixture  was  then  filtered  (filtrate 
A),  the  precipitate  was  washed  with  bai'yta  water  and  transferred  to 
a  beaker,  water  added,  and  CO*  passed  for  a  considerable  time.  The 
turbid  mixture  was  then  evaporated  to  dryness  on  a  water-bath, 
and  exhausted  with  rectified  spirit,  the  filtered  alcoholic  solution 
was  evaporated  to  dryness,  and  left  a  scaly,  friable,  shining  residue, 
which  afforded  the  following  reactions : — With  concentrated  H'SO' 
a  yellow  coloration,  changing  to  red.  Concentrated  HNO^,  yellow. 
In  concentrated  HCl  it  dissolved  freely,  forming  a  faint  pinkish 
coloured  solution,  the  colour  deepening  on  the  application  of  heat,  and 
a  few  flocks  separating.  lu  strong  acetic  acid  it  was  also  readily 
soluble,  forming  a  colourless  solution,  no  change  being  induced  by  the 
subsequent  addition  of  potassic  dichromate.  When  heated  with 
aqueous  phosphoric  acid  it  did  not  yield  a  clear  solution,  no  colour 
developed,  and  no  odour.  With  aqueous  ammonia  it  was  sparingly 
soluble ;  no  precipitate  with  acetic  acid  ;  the  ammouiacal  solution 
frothed  on  agitation.  Boiled  with  dilute  HCl,  it  afforded  a  solution 
which  reduced  alkaline  copper.  The  amount  of  priuciple  pre^^ipitated 
by  baryta  was  small,  and  though  this  principle  afforded  some  of  the 
reactions  of  saponin,  it  seemed  probable  that  the  greater  part  was 
still  present  in  the  filtrate. 

A  fresh  portion  of  the  original  amj'lic  alcohol  extract  was 
dissolved  in  water,  and  treated  with  lead  acetate,  which  afforded  a 
white  curdy  precipitate,  after  separation  of  lead  by  H^S,  yielded 
extracts  which  frothed  strongly  on  agitation  with  water,  and  gave 
some  of  the  reactions  of  saponin.  The  amount  of  extractive  yielded 
was,  however,  small,  and  it  appeared  to  us  that  probably  both  the 
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ad  precipitates  were  either  unstable  compounds  of  a  saponin  with 
lat  metal,  from  which  the  greater  part  of  the  principle  could  be 
■parated  by  washing,  or  that  they  consisted  chiefly  of  easily  soluble 
ad  salts  of  a  saponin,  or  of  a  lead  salt  of  a  saponin  mechanically 
Ixed  with  a  saponin  precipitated  by  the  action  of  lead  acetate,  in 
le  same  manner  as  we  have  found  certain  neutral  salts  to  act. 
ut,  on  the  other  hand,  it  was  possible,  assuming  the  existence  of 
.ore  than  one  saponin -like  principle  in  the  plant,  that  one  saponin 
)rmed  a  stable  and  insoluble  lead  compound,  the  other  an  unstable 
•  soluble  salt.  And  similar  remarks  might  also  apply  to  the 
1  arium  hydrate  precipitate. 

As  bearing  on  these  points  the    following  experiments  were 
lade: — The  amy  lie  alcohol  extract  was  dissolved  in  water,  excess  of 
! ;  ad  acetate  added,  and  the  turbid  mixture  repeatedly  agitated  with 
I^Taylic  alcohol.    Daring  agitation  the  greater  part  of  the  precipitate 
|:;jglatinated,  forming  a  yellow  viscid  coating  on  the  bottom  and 
I  des  of  the  bottle.    This  deposit  appeared  to  be  very  slightly  soluble 
I'.i  amylic  alcohol.    It  was  soluble  in  acetic  acid,   and  the  acid 
i  ')lution,  when  agitated  with  amylic  alcohol,  afforded  an  extract 
hich  frothed  with  water,  and  yielded  certain  of  the  reactions  of 
iponin.    The  viscid  deposit  from  which  this  extract  was  obtained 
iuld  therefore  appear  to  represent  a  saponin,  which  formed  a 
able  lead  compound,  only  slightly  soluble  in  amylic  alcohol.  The 
-•iginal  amylic  alcohol  solution  was    next  examined  to  ascertain 
'  it  contained  any  saponin-like  principle  or  not.    It  was  first  filtered, 
nd  then  evaporated  to  dryness  on  the  water-bath.    The  residue  was 
i  ellowish  and  brittle,  and  contained  a  small  quantity  of  lead.  The 
p  mount  of  extract  was  far  larger  than  that  obtained  from  the  viscid 
i  ■  eposit  after  decomposition  with  acetic  acid.    Lead  was  removed  by 
1  dissolving  the  extract  in  water  and  passing  H'S.    The  filtered 
i  olution  was  then  evaporated  to  dryness,  the  residue  reduced  to  fine 
owder  and  repeatedly  agitated  with  ether,  which  removed  some 
I  olouring  matter  and  traces  of   amylic   alcohol.     The  resulting 
'  owder  was  white  and  free  from  odour.    It  afforded  the  following 
actions: — With  cold  water  it  foi-med  a  slightly  opalescent  solution, 
I'hich    frothed  considerably  on  agitation.     Concentrated  H'^SO* 
t  first  faint  yellow,  changing  to  pink,  carmine,  mth  violet  at  the 
\  dges  on  standing,  and  green  on  the  addition  of  potassic  dichromate. 
oncentrated  HNO^  colourless,  yellow  on  the  addition  of  dichromate, 
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and  changing  to  blue  on  standing  for  some  time.  In  concentrated 
acetic  acid,  readily  soluble,  forming  a  colourless  solution.  Soluble  in 
dilute  ammonia,  forming  a  solution  which  frothed,  and  from  which 
acetic  acid  gave  a  white  precipitate  on  neutralisation.  Caustic 
soda,  similar  reactions  to  ammonia.  Tannic  acid,  a  white  precipitate. 
Ferric  chloride,  a  turbidity  in  the  cold,  which  disappeared  on  heating, 
the  solution  being  of  a  brown  colour.  On  boiling  with  dilute  HCl, 
dark  brown,  oily  globules  separated,  and  the  solution  reduced 
alkaline  copper.  This  decomposition  product  did  not  appear  to 
possess  the  properties  of  the  principle  described  as  sapogenin,  obtained 
by  the  action  of  dilute  acids  on  ordinary  saponin.  The  ash  amounted 
to  "47  per  cent. ;  it  was  free  from  lead. 

To  determine  the  ultimate  composition  of  this  saponin,  it  was 
dried  over  sulphuric  acid  in  a  vacuum,  and  the  combustion  made  in 
an  open  tube  in  a  current  of  oxygen,  and  the  results  afforded  the 
following  percentages  : — 

Exp.  1.  Exp.  2.  Mean. 

Carbon   60'92  61-18  61-05 

Hydi-ogen       ...     8-93  8-74  8-84 

Oxygen   30-15  30-08  30-11 

100-00  lOO-OO  100-00 


From  these  percentages  a  formula  0^"H'*0^^  was  deduced— 

Calculated  for 


Carbon                             60-95  61-05 

Hydrogen                          8-57  8-84 

Oxygen                            30-48  30-11 

100-00  100-00 


In  another  experiment  a  somewhat  difierent  mode  of  extractmg 
the  saponin  was  adopted.  An  alcolioUc  extract  was  obtained  from 
another  sample  of  Bikhna,  no  acid  being  used  in  the  extraction. 
The  alcoholic  extract  was  mixed  with  water  and  directly  extracte 
with  amylic  alcohol,  without  previous  treatment  with  petroleum 
ether,  ether,  and  chloroform.  The  amylic  alcohol  containing  the 
crude  saponin  was  separated,  filtered,  and  then  repeatedly  agitate^ 
-with  aqueous  basic  load  acetate.    During  agitation  the  yellow  visci 
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natter,  already  mentioned,  sei3arated  on  the  sides  of  the  bottle.  The 
,  gitation  with  basic  lead  was  continued  for  a  considerable  time,  until 
olouring  matter  ceased  to  be  dissolved.    The  amylic  alcohol  was 
then  allowed  to  stand  for  some  days,  filtered,  and  evaporated  on  a 
water -bath.    The  extract  was  next  taken  up  with  water,  and  lead 
removed  by  H^^S.  After  filtration  the  solution  was  again  evaporated 
0  dryness,  the  extract  reduced  to  powder,  and  repeatedly  agitated 
and  digested  with  ether.    The  saponin  extracted  in  this  manner  had 
faintly  yellowish  colour,  and  contained  6  per  cent,  of  ash  free  from 
.  ad.  After  drying  over  sulphuric  acid  t'w  vacuo,  the  following  results 


ere  obtained  on 

ultimate  analysis:— 

Exp.  1. 

Exp.  2. 

Mean. 

Cai'bon 

  60-12 

60-21 

60-165 

Hydrogen 

  8-35 

8-54 

8-445 

•  Oxygen 

  31-53 

31-25 

31-390 

lOO'OO 

100-00 

100-000 

Some  of  the  saponin  used  for  the  last  analysis  was  subjected  to 
sa  farther  process  of  purification.  It  was  dissolved  in  amylic  alcohol, 
a  and  the  solution  repeatedly  agitated  with  aqueous  barium  hydrate. 
( On  evaporating  the  amylic  alcohol  solution  to  dryness,  and  heating 
t  the  powdered  extract  with  ether  to  separate  traces  of  amylic  alcohol, 
t  the  saponin  was  left  as  a  white  powder  which  contained  -308  per 
(■cent,  of  ash.  On  ultimate  analysis,  the  following  percentages  were 
^obtained,  the  saponin  being  dried  in  vacuo  over  sulphuric  acid: — 


Exp.  1. 

Exp.  2. 

Mean. 

Carbon 

...  59-90 

59-82 

59-86 

Hydrogen . . . 

...  8-64' 

8-62 

8-63 

Oxygen  ... 

...  31-46 

31-56 

31-51 

100-00 

100-00 

100-00 

It  seems  likely  to  us  that  the  last  sample  of  saponin  isolated  was  the 
purest  of  the  three  examined,  though  we  are  not  prepared  to  definitely 
lassert  it  was  a  pure  saponin.  We  have  adduced  some  evidence 
^hich  tends  to  indicate  that  at  least  two  saponins  exist  in  false 
Bikhma,  and  it  is  possible  that  the  method  we  used  for  separation 
p 
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afforded  a  mixture.  It  was  our  intention  to  have  determined  the 
ultimate  composition  of  the  saponin  in  combination  with  lead,  to 
which  we  have  referred  as  a  "viscid  yellow  compound,"  and  to 
have  examined  the  product  yielded  by  the  hydrolysis  of  the  saponin, 
but  we  were  unable  to  complete  our  research. 

The  results  of  the  proximate  analysis  of  the  false  Bikhma  may  be 
stated  thus  : — 

Moisture   6 -23 

Petroleum  ether  extract...        ...  1*173 

Acid  ether  extract         ...       ...  '123 

Alkaline  ether  extract  ...       ...  "048 

Chloroform  extract        ...       ...  '061 

Amylic  alcohol  extract  ...        ...  1"68 

We  also  append  the  results  of  an  analysis  of  the  specimen  of 
A.  palmaium  reierredi  to  ahove.  Our  100  parts  afforded  the  follow- 
ing results  when  examined  by  Dragendorff' s  method  : — 

Petroleum  ether  extract...  ...  '040 

Ether  extract      ...        ...  ...  '048 

Absolute  alcohol  extract...  ...  '150 

Water  extract    ...       ...  ...  2'40 

An  alcoholic  extract  affords  the  following  percentages : — 

Petroleum  ether  extract  ...  ...  ...  ...  -946 

Acid  ether  extract  ...  ...  ...  ...  •  310 

Alkaline  ether  extract  ...  ...  ...  ...  "371 

Amylic  alcohol  extract  ...  ...  ...  ...  '976 

The  compositions  of  these  extracts  we  were  also  unable  to  examine. 

We  may  summarise  our  results  by  stating  that  the  most  important 
constituents  of  false  Bikhma  are  saponin,  and  as  bearing  on  the 
identification  of  the  plant  which  yields  the  drug,  we  would  refer  to 
Aitchison's  "Notes  on  Products  of  Afghanistan  and  Persia,"  in 
which  it  is  stated  that  the  name  Belch  is  technically  applied  to  the 
root-stocks  of  Acanthophyllum  macrodon  and  Gypsophila  pamcidata. 
These  are  both  used  as  soaps,  and  possibly  false  Bikhma  may  be 
derived  from  one  of  these  plants.  (C.  /.  //.  Warden  and  Assistant 
Surgeon  Chnni  Lai  Bose  in  ^' Phann.  Joum.,''  October  ]5M,  1892, 
p.  302.) 
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PORTULACE^. 

Chemieal  Composition  of  Portulaoa  oleracea. 

Water    92-61 

Nitrogenous  substances    ...        ...       ...        ...  2'24 

Fat  0-40 

Non- nitrogenous  extractive        ...       ...        ...  2-16 

Cellulose   1-03 

■A-sh  ...       ...       ...       ...       .,        ...  1*56 

In  dry  substance — 

Nitrogen   ...  4-85 

Carbohydrates    29-23 

{K'dnig,  Nahnungs  Mittel,  p.  147.) 

TAMARISOINE^. 

Remarks  on  the  substance  called  G-ez  or  Manna 
found  in  Persia  and  Armenia. 

At  entertainments  in  Persia  a  sweetnaeat  called  Geznngabeen  is 
msually  met  with,  the  pleasant  taste  and  other  singular  properties  of 
Twhich,  as  well  as  the  mystery  that  involved  its  origin,  excited  my 
( curiosity  to  know  if  it  were  an  animal  or  a  vegetable  production. 

The  principal  ingredient  in  its  composition  is  a  white  gummy 
I  substance  called  Gez,  which,  when  mixed  up  with  rose-water,  flour 
land  pistachio  nuts  into  flat  round  cakes  that  are  generally  made 
'  three  inches  in  diameter  and  a  quarter  of  an  inch  thick,  has  much 
'the  appearance  and  feel  of  common  dough,  though  a  little  more  hard. 
'It  is  at  the  same  time  both  adhesive  and  brittle,  for  any  attempt  to 
(cut  it  shows  the  former  quality,  as  it  sticks  to  the  knife;  and  if 
'pulled,  it  admits  of  being  drawn  out  to  some  length  like  birdlime. 
The  mode,  however,  generally  practised  of  breaking  it  for  use  is  by 
i  placing  one  cake  on  the  palm  of  the  hand  somewhat  hollowed  and 
I  striking  it  with  the  other,  when  the  blow   occasions  it  to  fly  inta 
■veral  pieces,  whose  edges,  rather  unexpectedly,  appear  smooth  and 
,  polished  like  broken  glass. 

Collection.— BQioxQ  daylight  we  marched  from  Khonsar,  and,  on 
clearing  the  boundaries  of  the  town,  deviated  from  the  main  road  as 
'  we  had  been  directed,  and  began  rambling  amongst  the  bushes  on  the 
face  of  the  mountain  on  our  right,  diligently  looking  for  tho.^'ea.  The 
directions  we  had  received  were  to  examine  the  bushes  closely,  as  the 
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object  of  our  search  was  not  easily  visible  at  any  distance ;  too  much 
confidence,  however,  in  the  knowledge  of  our  servants  and  guide  who, 
with  true  Persian  effrontery,  asserted  they  were  familiar  with  the 
appearance  of  the  gez.  in  its  natural  state,  nearly  occasioned  us  a 
complete  disappointment.  We  had  relinquished  the  pursuit  in  very 
ill-humour,  to  resume  our  journey,  when  we  met,  as  chance  would 
have  it,  two  peasants  proceeding  to  the  spot  we  had  just  quitted  :  as 
usual,  we  accosted  them,  and  were  not  a  little  pleased  at  hearing  they 
were  the  peoi^le  whose  occupation  it  was  to  gather  the  gez.  These 
men  were  furnished  with  a  stick  three-fourths  of  an  inch  in  diameter 
and  curved  at  the  further  extremity,  which  was  covered  with  leather, 
and  a  kind  of  oval  leathern  bowl,  near  three  feet  long  and  two  broad, 
with  a  handle  to  it,  resembling  an  egg-shell  cut  in  two  longitudinally. 
Besides  these,  they  had  a  sieve  suspended  from  the  right  side,  to  fi'ee 
the  gez  from  the  insects  and  small  pieces  of  leaf  that  generally  fall 
with  it  when  first  beat  from  the  bush  :  the  bottom  of  the  sieve  was 
of  coarse  woollen  cloth. 

The  countrymen  were  easily  persuaded  by  a  trifling  present  to  fall 
immediately  to  work  and  show  us  a  specimen  of  their  employment. 
They  turned  off  the  road  a  few  yards  amongst  the  bushes  we  had 
just  quitted,  and  j)lacing  the  leathern  receptacle  imderaeath,  they 
beat  the  bashes  on  the  top  with  the  crooked  stick ;  in  a  few  minutes 
they  had  obtained  a  handful  of  a  white  kind  of  sticky  substance  not 
unlike  hoar  frost,  of  a  veiy  rich  sweet  taste :  this,  after  being 
purified  by  boiling,  is  mixed  up  into  the  sweetmeat  before  mentioned 
under  the  name  of  gezangabeen. 

Though  the  gez,  when  fresh  gathered  from  the  gavan  bush,  admits 
of  being  sifted,  still  in  this  original  state  it  is  brittle  and  adhesive 
at  the  same  time,  qualities  for  which  it  is  so  remarkable  after  its 
preparation  as  a  sweetmeat.  If  pressed,  it  sticks  to  the  fingers ;  but 
on  being  smartly  struck  with  a  bit  of  wood  separates  easily  into 
small  grains  like  lump-sugar.  It  is  in  this  state  in  cool  weather, 
when  the  thermometer  does  not  exceed  68°  F, ;  but  liquefies  on  being 
exposed  to  a  higher  temperature,  resembling  white  honey  both  in 
colour  and  taste. 

The  shnib  on  which  the  gez  was  found  is  called  the  garan ;  it 
grows  from  a  small  root  to  the  height  of  about  two  feet  and  a  half, 
spreading  into  a  circular  form  at  the  top  from  three  to  four  feet  and 
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a  half  in  cireumference.  Captain  Stewart,  the  gentleman  with 
whom  I  was  travelling,  remarked  that  it  had  a  striking  resemblance 

j  to  the  broom,  but  it  did  not,  we  were  informed,  bear  a  yellow  flower. 

I  The  leaves  were  small  and  narrow,  and  underneath  we  saw  the  gez 

I  spread  all  over  the  tender  branches  like  white  uneven  threads,  with 

(  innumerable  little  insects  creeping  slowly  about. 

These  little  creatures  appeared  to  derive  their  subsistence  from 
j  ■  the  leaves  and  young  bark  of  the  bush  they  inhabit ;  and  this  is  the 
j  opinion  of  the  country  people.    They  are  either  three  distinct  species 
i  of  insects,  or  one  in  three  different  stages  of  existence  :  one  kind  is 
I  perfectly  red,  a,nd  so  diminutive  as  to  be  scarcely  perceptible  ;  the 
I  second,  dark  and  very  like  a  common  louse,  though  not  so  large  ; 
j ,  and  the  third,  exactly  like  a  very  small  fly.    The}'-  are  extremely 
j  dull  and  sluggish,  and  are  found  lying  or  creeping  about  between  the 
i  bark  of  the  gavan  and  the   gez.    The  peasants,  as   well  as  the 
inhabitants  of  Khonsar,  were  decidedly  of  opinion  that  this  curious 
-ubstance  is  the  production  of  these  minute  animals,  as  neither  the 
insect  nor  the  gez  are  found  on  any  other  tree  in  the  neighbourhood  ; 
nor  can  we  be  allowed  to  imagine  it  may  be  a  vegetable  gum,  as  no 
appearance  of  any  gammy  liquid   oozing  from  fissures  in  the  bark 
of  the  bush  could  be  observed  on  the  closest  examination.  The  people 
who  are  en2:ao:ed  in  the  collection  of  this  curious  article  continue 
their  occupation  eveiy  third  day   for  twenty-eight  days  during 
September.  A  journey,  which  I  subsequently  made  to  Baghdad,  con- 
vinced  me  that  the  yezis  not  exclusively  confined  to  this  district,  but  is 
found  in  the  range  of  mountains  running  through  Koordistan, 
dividing  Persia  from  Asia  Minor  and  Mesopotamia,  where  it  is  called 
manna  by  the  Armenians,  and  said  to  be  exported  in  quantities 
through  Erzeroom  to  Constantinople.    (Bj/  Captain  B.  Frederick, 
from  the  "  Transactions  of  the  Literary  Society  of  Bombay^''  Sep- 
tetnher  28th,  1813.) 

Note. — The  ffavan  is  Tamarix  tallica,  var.  mannifera,  Ehrenb.,  and  the  aphis, 
which  feeds  upon  it  and  produces  the  gez,  is  the  Ooccus  manniparus  of  Ehrenberg. 
The  name  Gezangabeen  is  loosely  applied  by  the  Persians  to  the  true  manna 
stained  from  Cutoneaster  mmmularia  in  Korasan,  the  correct  name  of  which  is 

TEENSTRffiMIACEiE. 
Camellia  theifera,  Orif. 
Tea  seeds  contain  35  per  cent,  of  a  somewhat  thinly  fluid,  taste- 
less, inodorous  oil,  of  a  straw  to  amber  colour,  which  resembles  olive 
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oil.  At  15°  0.  it  has  a  sp.  gr,  of  -9270  ;  at  38'  0.  it  foims  an 
emulsion  and  solidifies  only  below — 5°  0.  It  is  scarcely  soluble  in 
spirit  of  wine,  and  very  sparingly  in  ether.  Chemically,  it  consists  of 
25  parts  stearin  and  75  parts  of  olein.  In  China  it  is  used  as  a  table 
and  lamp  oil  and  for  the  manufacture  of  soap,  for  which  it  is 
specially  well  adapted,  yielding  a  beautiful  hard  soap. 

Tea  oil  has  been  used  in  China  for  a  very  long  time,  but  has  been 
only  recently  introduced  into  commerce.  C.  oleifera  and  C.  drupifera 
yield  oil  for  household  purposes  similar  to  the  above.  (Brannt.) 

Caffeine  and  Theine :  their  identity,  and  the  reactions  of 
Caffeine  with  Auric  Chloride. 

In  consequence  of  the  conclusions  of  Mays  [Journ.  Physiol.,  7,  458 ; 
Therapeutic  Gazette,  1866,  587),  and  more  recently  of  Lauder- Brunton 
and  Cash  {^Proc.  Roy.  Soc,  42,  233;  Joiirn.  Physiol.,  9,  112),  that  the 
physiological  action  of  theine  obtained  from  tea  differs  in  certain 
respects  from  that  of  caffeine  obtained  from  coffee,  the  authors  have 
searched  for  evidence  of  isomerism  in  these  bases,  the  existence  of 
which  is  not  put  beyond  doubt  by  the  chemical  comparison  of  them 
which  has  hitherto  been  made. 

Having  extracted  theine  from  tea  and  caffeine  from  coffee,  it  is 
shown  that  the  two  substances  exactly  resemble  each  other,  and  melt 
at  precisely  the  same  temperature,  viz.,  234°  o  (corr.).  From  each 
base  the  crystalline  aurochloride  (C''H^°N*0',  HCl,  Au  CP2  H'-O) 
was  prepared,  and  these  two  salts  both  melted  at  242''-5  (corr.). 
When  dried  at  100°,  they  both  lost  the  equivalent  of  two  molecular 
proportions  of  water,  and  the  anhydrous  salts  melted  at  the  same 
temperature,  viz.,  248°-5  (corr.).  The  analytical  data  corresponded 
with  the  formulae  given  above.  The  complete  correspondence  in  the 
properties  and  composition  of  the  aurochloi'ide  is  satisfactory 
evidence  of  the  absence  of  a  structural  difference  in  the  bases.  I" 
order  to  further  confirm  the  identity  of  the  two  substances,  a  specimen 
of  each  was  converted  into  the  mercuric  chloride  compound  (C'H' 
N'OSHgCP),  a  stable  crystalline  salt.  Both  preparations  were 
found  to  melt  at  the  same  temperature,  viz.,  246°  (corr.),  and  to 
exactly  correspond  with  each  other  in  other  respects. 

The  complete  identity  of  caffeine  and  theine  having  thus  been 
demonstrated,  the  observed  differences  in  their  physiological  action 
must  be  ascribed  either  to  impurities  in  the  specimens  used,  or  to 
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ariations  in  the  animals  employed  in  the  experiments.  The  circum- 
tance  that  theine  was  found  to  be  more  active  than  caffeine,  and  to  be 
apable  of  producing  effects  not  produced  by  caffeine,  tends  to  support 
he  view  that  the  theine  was  impure.  It  is  now  well  known  that  tea 
■ontains  other  bases  than  caffeine,  the  presence  of  traces  of  which 
night  be  sufficient  to  account  for  the  observed  differences. 

Dui'ing  the  preparation  of  the  pure  aurochlorides  for  a  comparison 
f  their  properties  the  authors  obtained  two  new  and  interesting 
luric  derivatives  of  caffeine. 

When  an  aqueous  solution  of  caffeine  auro  chloride  is  heated,  a 
ellow,  flocculent  precipitate  is  gradually  formed,  which  is  insoluble 
n  alcohol,  chloroform,  and  ether,  but  dissolves  in  hydrochloric  acid, 
eproducing  the  aui'ochloride.    The  substance  dried  at  100°  forms  a 
ale  yellow  amorphous  powder,  which  melts  at  207°  (corr.).  Analysis 
roved  it  to  be  aurochlor  caffeine  C'H''(AuOP)N*0'^,  a  substance 
a  which  one  atom  of  hydrogen  in  caffeine  is  replaced  by  the  group 
AuCP).   It  is  pointed  out  that  the  ready  formation  of  this  remarkable 
I  ompound  from  caffeine  aurochloride  by  the  loss  of  two  molecular  pro- 
.rtions  of  hydrochloric  acid-C''H^°N*0^  HCl,  AuCP  =  2  HCl-1- 
■'H"  (AuCP)  N*02— is  better  shown    by  Medicus's    formula  for 
affeine,  than  by  that  proposed  by  Emil  Fischer,  since  in  Medicus's 
ormula  the  CH  group  which  loses  hydrogen  is  represented  as  con- 
iguous  to  the  doubly-linked  nitrogen  atom,  to  which  the  auric- 
hloride  is  attached. 

By  the  reaction  of  an  alcoholic  solution  of  potassium  chloraurate 
KCl,  AuCl')  with  a  solution  of  caffeine  in  chloroform,  a  salt, 
•lystallizing  in  the  dark  red  needles,  was  obtained.  This  is  shown  to 
■e  caffeine  potassium  aurochloride  (C»H'"N*0^  KCl,  AuCP)  which 
liffers  from  caffeine  aurochloride  in  containing  potassium  in  the 
)lace  of  the  hydrogen  of  hydrochloric  acid.  This  salt  melts  at  208° 
corr.).  It  readily  dissolves  in  alcohol  and  wajter,  forming  yellow 
olutions  which  appear  not  to  contain  the  salt  itself,  but  its 
onstituents,  caffeine  and  potassium  chloraurate.  The  salt  ia 
1  early  insoluble  in  ether  and  chloroform,  but  prolonged  contact  with 
hese  liquids  leads  to  its  decomposition  into  caffeine  and  potassium 
•holoraurate  {W.  R.  Dunstan  and  W.F.J.  ShepJieard,  from  the 
Research  Laboratorrj  of  the  Pharmaceutical  Society — The  sitbstaiice 
fa  communication  made^  to  the  Chemical  Society,  December  Ibth, 
1892.) 
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MALVAOE^. 
Althaea  lavaterseflora,  DO. 
Aifccliison  {Notes  on  Prod,  of  W.  Afghanistan  and  N.'E.  Persia, 
p.  9)  notices  it  as  a  cultivated  plant  usually  grown  on  the  ridges 
between  fields.  It  is  grown  not  only  for  the  showiness  of  its  flowers, 
but  for  the  petals,  which  are  collected  as  they  fall  off  the  plant,  and 
employed  in  local  medicine  or  exported  under  the  names  of  (,ul-i- 
Ichatmi  or  gid-khairu.  The  seeds  are  also  collected  and  sold  as 
tukm-i-khairu,  and  the  roots  as  reshai-hhaiini .  We  have  received  the 
flowers  from  Afghanistan,  where  they  are  used  as  a  substitute  for 
those  of  A.  officinalis  ;  they  are  very  mucilaginous. 


STEECULIACE^. 

Heritiera  littoraliS,  Dryaiid.,  Rheede,  Sort.  Mai.  ri.,  t.  21. 

The  seeds  of  this  plant,  common  on  the  coast,  have  been  substi- 
tuted for  white  Kola  nuts,  to  which,  when  the  chestnut  coloured, 
papery,  episperm  has  been  removed,  they  bear  some  resemblance, 
but  are  a  little  larger  and  nearly  orbicular,  with  a  somewhat  sinuous 
instead  of  an  angular  outline.  Heritiera  seeds  are  fromO'OlO  m.  to 
0  015  m.  thick,  and  have  a  diameter  of  about  0*04  m. ;  they  are 
concave  on  one  side  and  convex  on  the  other,  and  are  .composed 
of  two  cotyledons,  one  of  which  is  double  the  size  of  the  other. 
Heckel  and  Schlagdenhauffen  {Nouv.  Remcdes,  1887,  p.  155)  give 
the  following  as  the  composition  of  the  almond : — 

••• 

Tannin  and  colouring  matter 
Sugar  ... 
Sodium  chloride 


Cellulose  and  starch  ., 
Albuminoids  ... 
Lignin  .... 
Fixed  salts 
Loss  ... 


4-366 

4-  983 

5-  738 
0-288 

55-987 
13-537 
12-367 
2-645 
0-089 


The  ash  contained  traces  of  iron  and  manganese,  and  consisted 
chiefly  of  phosphates  and  sulphates  of  lime,  potash,  and  soda.  ^  No 
caffeine  was  found.  The  seeds  are  eaten  in  India,  and  it  is  evident 
from  the  analysis  that  they  have  considerable  alimentary  value. 
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Sterculia  alata,  Rox-b.  Bedd.  Fl.  Syh.,  t.  230. 
The  kernels  contain  45*27  per  cent,  of  a  bland  oil  possessing  some 
4ccative  properties.    Eighteen  kernels  were  eaten  by  one  of  us 
(vithout  any  symptoms  being  induced,  hence  Roxburgh's  statement 
that  the  seeds  under  the  name  of  Toola  are  said  to  be  eaten  by 
natives  in  Silhet  as  a  cheap  substitute  for  opium  is  probably  based 
\  on  incoiTect  information.    The  tree  is  one  of  the  largest  found  in 
i  .Bengal,  and  seeds  very  freely ;  in  our  opinion  the  kernels  form  a 
[imost  excellent  substitute  for  ordinary  almonds,  wbich  they  resemble 
ill  shape  and  size.    Theobromine  and  cafieine  were  specially  looked 
jtfor  with  negative  results. 

Sterculia  scaphigera,  Wall. 
\      These  remarkable  fruits  are  brought  to  India  by  Mahomedan 
!  merchants  from   Java  and   Singapore  by  way  of  Karaikal  and 

Nagore,  seaport  towns  on  the  Ooromandel  Coast.  They  are  called 
i  Oomas-Mungoo  in  the  Malay  language,  and  are  used  as  a  demulcent 

drink. 

Sterculia  Gum. 
Mr.  J.  H.  Maiden,  in  an  article  on  Sterculia  gum  {Pharm.  Journ. 
[3],  XX,,  381),  shows  in  the  following  table  how  suitable  it  is  as  a 
substitute  for  Tragaoanth  : — 


Sterculia. 

T\'agacantli. 

In  cold  water     ...  | 

Boiling  in  dilute  al- 
kali. 

Caustic    soda  and 
warming. 

Boiling  in  dilute  acid. 

Alcohol     added  to 
quid    formed  in 
(10). 

a.  Colourless 
h.  Granular  jelly  ... 
0.  Adhesiveness  ab- 
sent or  very  small. 
Insoluble 

No  change  of  colour. 

Soluble,  forming  ara- 
bin  (/.  H.  M.). 

Whitish  precipitate 
(see  fuller  state- 
ment). 

a.  Opalescent. 

h.  Smooth  viscid  mass. 

c.  Adhesive. 

Almost  entirely  dis- 
solves. 

Canary-yellow  colour, 
which  fades  on  cool- 
ing. 

Soluble,  formmg  pectm 

(^Giraud), 
Formation  of  floating 

glairy  mass. 

He  found  Sterculia  gum  to  yield  to  cold  water  only  3'14  per 
cent.,  consisting  chiefly  of  Ai-abin;  75-1  per  cent,  of  the  gum  was 
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found  to  be  Parar.abin.  The  gum  contained  16-6  per  cent,  water 
and  yielded  5' 83  per  cent.  ash. 

Mr.  Maiden  draws  attention  to  the  fact  that  Pararabiu  is  the 
chief  constituent  of  the  vegetable  jellies  known  as  Agar -agar,  a 
Ceylon  moss,  both  of  which  are  used  by  the  natives  of  India  as  an 
article  of  diet  like  Sterculia  gum,  and  are  supposed  to  be  very 
strengthening. 

A  sample  of  gum  said  to  be  from  Cochlospermum  gossypum  was 
found  by  him  to  be  similar  to  that  of  Sterculia,  but  as  it  had  pieces 
of  lace  bark  attached  to  it,  it  was  probabl  y  Sterculia  gum. 

Linamarin. 

A.  Jorissen  and  E.  Hairs  {Acad.  roy.  de  Belgiq^ie  (3)  2]  (1891), 
529)  have  isolated  a  glucoside,  linamarin,  from  the  genns  of  Lxnum 
usitatissimum.  The  germs,  coarsely  powdered,  were  treated  repeated- 
ly with  boiling  94  per  cent,  alcohol,  the  latter  recovered  and  the 
residue  taken  up  with  warm  water.  The  resin  and  fat  are 
separated,  and  the  aqueous  solution  treated  with  a  slight  excess  of 
lead  acetate.  After  filtration  and  precipitating  the  lead  with  H^'S  the 
liquid  is  evaporated  to  a  syrupy  consistency.  This  residue  is  extract- 
ed with  boiling  alcohol,  the  solvent  recovered  for  the  greatest  part,  and 
the  remaining  liquid  mixed  with  ten  times  its  volume  of  ether  imder 
constant  agitation.  The  residue  remaining  on  distilling  off  the  ether 
is  taken  up  with  water  and  this  solution  concentrated.  Standing  over 
sulphuric  acid  for  some  time,  the  concentrated  solution  is  converted 
into  a  crystalline  mass  of  linamarin.  For  piirification  it  is  again 
treated  with  ether  and  alcohol  as  above.  Lastly,  the  principle  is 
dissolved  in  two  parts  of  warm  absolute  alcohol,  and  the  solution 
cooled  under  agitation.  The  germs  yield  about  1*5  per  cent,  of 
the  glucoside,  which  forms  colouiiess  needles  possessing  a  refreshing 
but  very  bitter  taste,  is  soluble  iii  water  and  alcohol,  but  almost  in- 
soluble in  ether.  Concentrated  sulphuric  acid  does  not  colour  it ;  dilute 
mineral  acids  decompose  the  glucoside  into  hydrocyanic  acid,  a  fer- 
mentable sugar  reducing  Fehling's  test,  and  a  volatile  compound 
possessing  some  characters  of  ketones,  and  giving  with  iodine  and 
potassium  hydrate  the  iodoform  reaction.  Boiling  barium  hydrate 
liberates  ammonia.  Linamarin  contains  C  47'88  per  cent.,  H  6'68 
per  cent.,  N  5*55  per  cent.,  0  39-89  per  cent.  (^Am.  Journ.  Pharm., 
Dec.  1891.) 
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Growth  of  the  Indian  Linseed  Trade. 

Dr.  Gr.  Watt  (Diet.  Econ.  Prod.  India,  Vol.  V.,  p.  76)  shows  thatthe 
lade  lias  expanded  from  about  3  cwts.  in  1832  to  8,461,374  cwts. 
,.n  1888-89. 

Erythroxylon  Coca  grown  in  India.* 

Several  samples  of  Erythroxylon  Coca  leaves,  gi'own  in  various 
liistricts  in  India,  have  been  examined  by  Warden ;  the  mode  of 
"'ulture,  altitude,  and  meteorological  characters  of  the  district,  the 
cind  of  soil  and  manuring,  and  the  methods  of  curing  being  taken 
nto  consideration.    The  alkaloid  was  ^timated  by  Squibb's  modified 
!:nethod:  the  dry  pulverized  leaves  were  moistened  with  alcohol 
iiicidified  with  sulphuric  acid,  percolated  with  alcohol,  the  percolate 
nixed  with  acidified  water,  and  extracted  with  ether,  then  rendered 
^ ,  Jkaline  with  sodium  cai'bonate,  and  again  extracted  with  ether.  This 
'  iitract  was  washed  twice  with  water,  dried  and  weighed ;  the 


I  mounts  of  *'  crude  alkaloid"  so 

determined 

are  given  in 

the  fol  low- 

:  -ug  table : — 

Per  cent,  dry  leaves. 

District  where  grown. 

Moisture- 

Ash. 

Crude 
aklaloid. 

Tlanchi,  young  leaves 

6-18 

6-71 

1-139 

„       mature  leaves  .. 

8-22 

8-99 

0'883 

Arcuttipore,  Cachar 

6-08 

7-39 

1-369 

}»            »j        ••<  ••• 

6-72 

6-36 

1-671 

Darjeeling  ...   

10-37 

7-58 

1115 

Alipore,  Calcutta 

10-42 

10-23 

0-358 

fc.Matelli   

9-30 

12-18 

1-022 

kChulsa,  Dooai's... 

5-71 

7-62 

0-610 

Jaunpore  

10-05 

12-64 

0-571 

*  Chmn.  iVw^.lviu.,  249-251,  260-262,273-276  ;  Jotirn.,  Ohcm.Stc 

,  Miirch,  18S9. 
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The  crude  alkaloid  was  very  faintly  yellow,  and  in  no  case  showed 
any  tendency  to  crystallization,  although  attempts  were  made  to 
induce  crystallization  by  extracting  at  various  temperatures,  and 
without  applying  heat,  and  by  employing  different  acids  and  solvents. 
The  allakoid  obtained  is,  nevertheless,  quite  similar  to  cocaine  from 
other  sources  in  its  physiological  action,  except  that  it  seems  to  be 
more  active.  It  dissolves  readily  in  hydrochloric  acid,  and  yields  a 
soluble  and  insoluble  platinochloride,  the  former  containing  18-75, 
the  latter  18-88  per  cent,  of  platinum ;  discrepancies  fi'om  the 
theoretical  are  assumed  to  be  due  to  a  variable  quantity  of  cocamine 
(Hesse,  Am.  Journ.  Pharm,,  1887,  p.  455)  in  the  alkaloid  from  Indiaa 
leaves.  Both  platinum  salts  yielded  bases  producing  marked  anaes- 
thetic effects  on  the  tongue ;  Howard  has  observed  that  the  insoluble 
platinochloride  obtained  from  other  leaves  was  devoid  of  this  pro- 
perty {Pharm.  Journ.  and  Traits,,  Julj  23,  1S87).  In  one  instance, 
stellate  crystals  of  the  base  from  the  soluble  platinum  salt  were 
obtained.  Applying  Williams'  method,  the  crade  alkaloid  showed 
a -89  per  cent,  of  impurity,  but  the  precipitates  were  not  crystaUiue. 
It  is  noted  that  after  the  addition  of  ether  to  the  acidified  alcoholic 
solution,  larger  deposits  of  the  sulphur -yellow  cocatannic  acid  were 
obtained  from  those  samples  containing  the  highest  percentages  of 
alkaloids  ;  it  is  hence  suggested  that  possibly  cocaine  exists  in  the 
leaves  as  cocatannate. 

Methods  of  cultivating  the  plants  are  described :  the  leaves  are  first 
gathered  1|  years  after  transplanting,  subsequently  whenever  they  are 
sufficiently  mature ;  and,  although  the  method  of  curing  does  not 
appear  to  affect  the  quality  or  quantity  of  the  alkaloid  obtained, 
nevertheless  it  is  best,  taking  into  consideration  Paul's  experience,  to 
dry  them,  soon  after  gathering,  at  as  low  a  temperatui'e  as  possible, 
and  when  dry  and  cold  to  pack  them  closely  in  air-tight  chests,  as 
they  are  very  hygroscopic.  The  quantity  of  alkaloid  produced 
increases  with  the  age  of  the  plants  (Avhich  attain  a  height  of  from 
2  to  6  feet)  up  to  10  years,  and  after  20  years  a  slight  falling  off  is 
observed,  although  they  are  in  their  prime  even  when  35  or  40  years 
old. 

From  the  above  results,  obtained  from  plants  and  leaves  of  vaiioiis 
ages,  it  would  seem  that,  in  India,  neither  altitude  nor  rainfall  have 
much  influence  on  the  proportion  of  alkaloid  in  the  leaves.  The  ash, 
in  all  cases  except  one,  was  white,  the  exception  being  an  ash  of  a 
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reddish  hue  from  mature  Ranchi  leaves.  A  partial  examination  of 
some  of  the  ash  showedthat  they  contained  the  following  percentages  :— 


Samples  from 

Soluble 
constituents. 

K  cal.  as 
KHO. 

Darjeeling   

Alipore,  (yalcutta 
Arcuttipore,  Cachar  ... 
Matelli 

•  •  «              •  •  • 

)  •  a                         •  ■  . 

•  •  •                        •  •  • 

44-42 
34-60 
59-02 
64-17 

29-26 
19-13 
29-84 
31-36 

So  that  both  niti'ogenous  and  potash  manures  will  probably  be 
required  in  the  future  to  keep  up  the  yield  from  the  same  plantation. 


Fruit  of  Erythroxylon  Coca, 

The  fresh  ripe  fi'uit  weighed,  on  an  average,  -158  gram  each  ;  they 
were  bright  scarlet  in  colour,  and  possessed  a  distinctly  sweetish  taste, 
lit  though  masticated  at  various  times,  no  physiolgical  action  on  the 
mucous  membrane  of  the  mouth  was  observed.  Dried  in  vacuo  over 
sulphuric  acid,  the  original  tint  was  only  slightly  deepened,  and  this 
method  of  desiccation  was  employed  in  preparing  the  fniit  for 
analysis. 

Microscopically  described,  the  fruit  from  without  inwards  presents 
Jirsta  single  row  of  brick- shaped  cells  forming  the  epidermis ;  within 
them  is  a  single  row  of  very  large  cells  containing  a  mass  of 
tarch  granules  and  scarlet  colouring  matter.  Next  comes  the  pulp, 
jmposed  of  parenchymatous  cells,  containing  starch  and  granular 
matter.  Then  the  shell,  composed  of  an  outer  layer  of  stony  cells, 
like  bone  cells,  which  are  of  considerable  length ;  within  this  layer  is 
a  row  of  scalariform  vessels,  and  then  several  roAvs  of  pitted  vessels. 
Then  the  almond,  the  cells  of  which  are  full  of  starch. 

The  petroleum  ether  extract  was  a  deep  reddish  semi-solid  residue, 
which,  on  microscopic  examination,  was  found  to  contain  lamellae  and 
needles  of  a  claret  colour.    It  contained  no  alkaloid,  and  melted  at 
;M— 35°  C,   A  portion  was  saponified  with  alcoholic  potash,  and  when 
'  )ld  agitated  with  ether.    At  189 — 191°  this  extract  melted  to  a  clear 
•  How  liquid,  which  cooled  to  a  brittle  transparent  mass.  Heated 
'tween  watch -glasses  for  several  days,  a  white  sublimate  was  obtained, 
■ut  the  amount  was  far  too  small  to  admit  of  a  melting  point 
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determination,  or  the  application  of  other  tests,  in  order  to  estabHsb 
the  identity  of  this  compound  with  phytosterin  or  analogous  choles- 
terin-like  principles.    The  fatty  acids  melted  at  53 — 5i°. 

The  powdered  fruits  were  then  exhausted  with  ether,  which 
dissolved  out  an  alkaloid,  having  a  slight  numbing  sensation  on  the 
tongue,  and  appearing  to  be  cocaine. 

Absolute  alcohol  then  removed  cocatannic  acid  and  an  alkaloid  ;  and 
^nally  water  extracted  colouring  and  albuminous  matters,  and  some- 
thing which  reduced  alkaline  copper  solution  on  boiling. 

The  percentage  composition  of  the  fruit  as  deduced  from  the 
examination  may  be  arranged  as  follows : — 

Moisture  lost  at  100°  C.  after  partial  desiccation  over 

sulphuric  acid...      5-423 

^s]i  •■■  ...  ...  ...  ...  .ve  «■.         ^  27 J. 

Petroleum  ether  extract  containing  3'021  per  cent,  of 
glycerides  of  fatty  acids,  and  1*619  per  cent,  of  im- 
pure phytosterin  (?)  with  colouring  matter...       ...  4'540 

Ether  extract,  soluble  in  petroleum  ether  '232  per  cent, , 
soluble  in  water  and  containing  cocaine  '11  per  cent., 
soluble  in  absolute  alcohol  '069  per  cent.,  soluble 
in  ether  but  insoluble  in  petroleum  ether,  alcohol  or 
water  '029  per  cent.  ...    ...  •44ft 

Absolute  alcohol  extract  containing  cocatannic  acid  and 

a  trace  of  alkaloid     ...  ...        ...        ...  3"820 

Aqueous  extract  ...        ...        ...        ...        ...        ...  23"440 

(C.  /.  H.  Warden,  Pharm.  Journ.,  July  5th,  1890.) 

RUTACEJE. 
Oil  of  Lemon. 

v.  OHvieri  {Gazz.  Chim.,  xvi.,  318)  found  in  oil  of  lemon,  besides 
the  limonene  (Wallach),  also  another  terpene  C^°H'',  boiling  at 
170_170'5°O.  (338— 339°  F.),the  tetrabromide  of  which  fuses  at 
31"  C.  (88°F.),  but  the  dihydro- chloride  showing  the  characteristics 
of  limonene.  From  the  higher  boiling  portions  the  author  has  fur- 
thermore isolated  a  sesquiterpene  C"H'^*,  boiling  at  240—242 
C.  (464—408°  F.),  which  increases  in  quantity  with  the  age  oi 
the  oil.  For  detecting  adulteration  with  turpentine,  the  author 
recommends  the  use  of  the  polarimetcr.    Lemon  oil  is  licvogyre 
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a'a)T>  =  —  5f)°,  while  oils  of  turpentine  are  more  or  less  dextrogyre. 
fFrench  oil  of  turpentine  is  Isevogyre.)  {Am.  Journ.  Fharm.f 
)Dec.  1891. 

Neroli  oil. 

Id  order  to  be  able  to  submit  neroli  oil  to  a  closer  examination, 
Messrs.  Schimmel  obtained  in  the  spring  of  last  year,  from  the 
iiiviera,  a  large  quantity  of  the  flowers  of  the  bitter  orange.  The 
lilossoms  were  consigned  preseiTed  in  diluted  sea-water,  and  were 
e'eceived  in  good  condition  with  the  full  odour  of  fresh  flowers, 
■i^'romthe  equivalent  of  560  kilos  of  fi'esh  flowers,  there  was  obtained 
vy  a  process  of  cohobation  0*460  gram  of  pure  neroli  oil,  which  in 
lany  respects  differed  from  the  best  French  distillates  met  with  in 
ommerce.    It  had  a  specific  gravity  of  0*887,  and  was  optically 
aactive.    Already  at  a  temperature  of  +   11°  C,  it  showed  an 
bimdant  separation  of  a  solid  body  in  fine  shining  scales.    At  0** 
0  oil  solidified  to  a  mass  of  the  consistence  of  butter.    The  stearop- 
■ue  of  neroli  oil,  like  the  sfcearoptene  of  rose  oil,  appears  to  be  a 
raffin-like  body  ;  it  can  be  separated  from  the  liquid  portion  of  the 
li  by  the  addition  of  90  per  cent,  alcohol,  in  which  it  is  difficultly 
iluble.    The  specific  gravity  of  eleven  samples  of  commercial  neroli 
11  obtained  from  the  best  sources  varied  between  0"876  and  0-886 
c  15°  C.    Of  nine  oils,  one  was    optically    active,  whilst  the 
thers  were  all  dextrorotatory,  the  rotation  varying  between  -f  0°52' 
nd  +  9°40'.    Only  one  solidified  at  0°  C,  the  others  remained 
quid  and  did  not  show  any  separation  of  stearoptene  upon  the  addi- 
>\\  of  90  per  cent,  alcohol.    The  cause  of  these  differences  between 
Lossrs.  Schimmel's  distillate  and  commercial  samples  is  not  expli- 
able  without  further  investigation. 

•  ^gle  Marmelos. 

The  extract  from  the  flower,  called  in  English  Marmel  water,  and 
nown  in  Sinhalese  as  "  Pinidiya,"  is  used  by  the  natives  as  scent  one 

stive  occasions.  It  is  also  sometimes  added  in  the  preparation  of^ 
sveetmeats  for  flavouring  them.  During  the  flowering  season,  boys 
nd  men  in  the  villages  surrounding  Colombo  may  be  seen  plucking 
le  flowers  and  bringing  them  in  baskets  to  the  town  for  sale,  wher 
ley  are  readily  bought  for  distillation.  An  infusion  of  the  flower  is 
Iso  used  as  a  cooUng  drink.  {H.  D,  Leivis  in  "  Trop.  Agric.;'  Sept. 
^89,  p.  218.) 
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SIMARUBEiE. 
Quassine. 

Oliveri  and  Denavo  give  the  following  mode  of  preparation  of 
quassine  ((?«».  Chim.  Ital.,  No.  XIV,)  :  Infuse  for  six  hours  10  kilo- 
grams  of  powdered  quassia  with  45  liters  of  boiling  water,  taking 
care  to  retain  the  heat.  Decant  the  liquid  and  make  a  second 
infusion.  Unite  the  liquors  and  evaporate  to  10  litei-s,  filter  and 
precipitate  with  q.  s,  of  tannin.  Place  this  impure  tannate  of  quas- 
sine upon  a  filter,  wash  carefully,  dilute  with  water^  treat  with 
carbonate  of  lead,  and  dry  in  a  water-bath.  Treat  the  tannate  of 
lead  and  quassine  two  or  three  times  with  boiling  alcohol,  and  distil 
the  united  liquors.  The  residue  deposits  crystals  of  quassine  mixed 
with  resinous  matter.  Purify  by  repeated  crystallizations  in  alcohol 
and  water.  Thirty  kilograms  of  quassia  give  1 0  grams  of  pure 
crystallized  quassine.  Evaporations  should  be  made  slowly  and 
alkaline  reactions  should  be  avoided. 


BURSERACEtE. 

Chemistry  of  Myrrh. 

Dr.  Oscar  Kohler  publishes  the  results  of  a  chemical  examination 
of  Myrrh  from  Sumali  {Archiv.,  June  2,  1891,  p.  291):  Ash  2-79 
per  cent.,  portion  soluble  in  water  57  to  59  per  cent.,  consisting  of  a 
gum,  C°H^°0%  The  portion  soluble  in  alcohol  was  a  mixture  of 
resins.  The  greater  portion  was  an  indifferent  soft  resin  (C)  soluble 
in  ether,  0^°H^^0^  Two  bibasic  acid  resins,  one  (A)  C'^'H^^O', 
and  the  other  (B)  0'"'H"«0^  The  essential  oil  7  to  8  per  cent.; 
the  principal  constituent  corresponds  to  the  formula  C^®H**0.  If 
the  formula  for  A  resin  be  doubled,  aU  three  formulae  wUl  contain  26 
atoms  of  carbon,  and  the  resins  differ  in  the  amount  of  oxygen  they 
contain — 

Indifferent  resin  0  =  C^^H'^O*  (OH)^ 
Resin  acid    B       =  C="'H'"'0^ 
Resin  acid   A       =  C^oH^'^Ois. 


MELIACEJE. 

Naregamiaalata. 
Naregamia  has  been  physiologically  investigated  by  Dr.  Stefan 
Schcengutof  Vienna.  He  used  it  in  24  cases,  namely,one  of  dyseuteiy 
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lie  of  pleurisy-j  two  of  pneuinoniai  four  of  emphysema,  five  of  broil- 
itisi  five  of  heart  failure,  and  seven  of  tuberculosis  of  the  luhgs  in 
ifferent  stages;    One  to  three  grammes  of  the  tincture  were  given 
:iily  in  doses  of  3/10  to  6/10  of  a  gramme.    Dr.  Schoengut  found 
le  tincture  to  act  as  an  emetic  in  doses  of  1  to  2  grammes.  No 
^•ptic  or  other  action  on  the  digestive  organs  was  observed,  and  no 
nefit  Avas  derived  from  it  in  the  case  of  dysentery.    He  sayss 
Further  experiments  in  this  direction  were  suspended,  and  the 
pplication  oi  the  remedy  was  confined  to  diseases  of  the  air  pas- 
iges.    In  sucli  Cases  Naregamia  has  proved  to  be  an  excellent 
v-pectoranf;,  and  especially  in  cases  where,  with  a  limited  amount  of 
■cretion  in  the  bronchi,  a  disposition  existed  to  extrenle  Coughing, 
ut  where  there  was  tlie  presence  of  a  tough  and  tenacious  sputum 
hich  embaiTassed  the  elimination  of  this  undesirable  factor»    In  one 
\  .ise  of  bronchial  catarrh,  which  from  time  to  time  betrayed  asthma- 
li  c  syniptoms,  Nareganiia  i*erideved  great  service.    Iii  d  number 
i  •  f  cases  of  heart  difficulty,  comprising  two  of  fatty  degeneration  of 
:ae  heart  in  Which  catarrh  of  the  air  passages  existed,  Naregamia 
I 'roved  itself  Very  serviceable.    In  the  case  of  one  patient  with  fatty 
l  eart,  after  several  days'  Use  of  Naregamia  the  objective  symptoms 
itf  catarrh    disappearedj  the  rasping  diminished  materially,  and 
(  Uthough  the  quantity  of  the  sputum  at  first  increased,  it  finally 
!  Imost  ceased. 

i    Dr.  Schasngiit  also  states  that  the  tlnctdre  of  Nareganiia  hds  a 
ecidedly  beneficial  action  in  cases  of  pulmonary  emphysema,  and 
hat  it  seemed  to  aid  the  expectoration  in  pneunionia  during  the 
eriod  of  i-e-solution  where  the  rales  #ere  pf eminent  and  frequent. 
■  n  the  case  of  patients  affec bed  with  dyspnoea,  he  found  that  the 
!'  'reathing  became  less  difficult  under  its  inflilencej  but  the  effects 
I  eemed  to  be  due  to  an  increased  freedom  of  expectoration  and  the 
;  onsequent  removal  of  accumulated  seci'etions  from  the  lungs,  au 
I  pinion  which  agrees  with  the  results  of  experiments  on  animals  by 
I  i^rof ,  von  Baschj  showing  that  it  has  no  direct  action  on  the  respira- 
ory  centres. 

No  special  influence  oii  the  circulation  lias  been  otDserved  under 
Ihe  influence  of  Naregamia,  only  a  short  and  irregular  increase  of 
•pressure  being  noted  aftei'  large  doses  reaching  up  to  5  grammes, 

Naregamia  does  not  exert  any  perceptible  effect  upon  the  diges* 
./ive  organs,  and  no  toxic  properties  reside  in  the  remedy* 
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SAPlNDACEiE. 
Sapindus  Honey. 
(^Letter  to  the  Honorai-y  Secretary,  Bombay  Natural  History  >Socie(y.) 

I  am  sending  you  a  box  of  dead  bees  I  picked  up  under  a  tree  now 
in  flower  in  tbe  gardens,  Sapindus  emaryinatus.  The  tree  begins  to 
flower  about  the  middle  of  October,  and  bears  a  profusion  of  smallj 
whitish,  inodorous  blossoms  which  attract  the  bees.  It  seems  very 
strange  that  insects  .  possessing  such  a  wonderful  instinct  should 
drink  the  nectar  from  the  flower  and  get  killed  in  this  way-,  for 
I  found  them  dead  in  thousands  under  the  tree.  The  efEect  produced 
appears  to  be  that  of  a  powerful  purgative,  and  there  are  now  num- 
bers of  bees  buzzing  about  on  the  ground  unable  to  fly.  {Thos.  Ek 
Storey,  Oodeypore,  December,  1890.)  ^ 

The  bees  sent  were  Apis  indica.  It  appeai*s  from  this  letter  that 
the  nectar  in  the  flowers  of  the  Soap -nut  tree  contains  saponin,  the 
active  principle  of  the  plant.  The  fact  here  recorded  has  not  escaped 
the  attention  of  the  Hindus,  as  Sanskrit  writers  mention  a  plant 
or  flower  growing  in  Malwa  which  they  call  Bhramara-mari) 
Bhringamari,  or  Bhramarari,  i.e.,  "  bee -killing." 

Schleichera  trijuga,  WilUh 

The  seed-oil  of  this  tree,  which  is  knoWn  in  the  Sunda  Islands 
under  the  name  "Macassar  oil,"  and  enjoys  a  great  reputation  as  a 
hair  dressing  and  means  of  removing  scurf  and  eczema,  has  been 
submitted  to  examination  by  Messrs.  Thiimmel  and  Kwasnic 
(Pharm.  Zeit.,  May  20,  p.  314).  It  was  found  that  the  seeds,  which 
contained  no  starch  grains,  yielded  to  petroleum  ether  68  per  cent* 
of  fixed  oil,  but  from  the  seeds  freed  from  epidermis  only  45*8  pel* 
cent,  was  obtained  by  pressure.  The  oil  was  in  both  cases  of  the 
consistence  of  butter,  yellow,  mild  in  taste,  and  with  an  odoiu*  of 
bitter  almonds.  It  melted  at  21°  to  22°  0.,  but  after  long  standing 
the  more  solid  glycerides  separated,  melting  first  at  28°  and  appear- 
ing under  the  microscope  as  fine  needles.  The  fatty  acidS;  with  the 
exception  of  3*  14  per  cent,  of  free  oleic  acid,  were  present  as  glyce* 
rides.  Of  those  in  combination  70  per  cent,  consisted  of  oleic  acid, 
and  of  the  solid  fatty  acids  5  per  cent.  Avas  palmitic  acid  and  25  per 
cent,  arachic  acid,  tlie  characteristic  acid  of  the  groundnut.  Launc 
acid  was  not  present,  and  of  the  volatile  fat  acids  only  acetic  acid 
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nd  no  butyrio  aoid  could  be  detected.  Hydi'ocyanic  acid  was 
und  in  the  oil  and  in  the  seeds,  being  determined  as  0'03  per  cent. 
ju  the  former  and  0'62  per  cent,  in  the  latter.  No  amygdalin  could 
be  detected  in  the  seeds,  but  hydrocyanic  acid,  benzaldehyde  and 
iirape  sugar,  possibly  the  decomposition  products  of  it,  were  found. 

V  small  quantity  of  cane-sugar  was  also  separated  in  the  crystallized 
■urm  {Pharm^  Journ.,  May  30th,  1891). 

I Saponin. 
The  varying  statements  made  by  different  authors  in  respect  to 
=aponin  have  induced  Dr.  Hesse  to  attempt  to  ascertain  whether  the 
substances  described  in  recent  years  under  that  name  are  identical; 
and,  if  so,  by  what  empirical  formula  saponin  would  be  best  repre-. 
-^nted  {Annalen,  colxi.,  371),    The  first  question  he  answers  in  th 
irirmative,,  having  arrived  at  the  conclusion  that  pure  saponin  from, 
ijiiillaia  bark  is  identical  with  that  obtained  from  various  caiyophyl-. 
iceous  plants,  and  with  senegin.  As  to  the  second,  Dr.  Hesse  favours 
■  he  formula  C'H^C,  assuming  the  correctness  of  the  formula 
,;  attributed  by  Eochleder  to  sapogenol,  the  decomposition  product,, 
i  I  together  with  three  molecules  of  glucose,  of  saponin,  and  that  the 
1  reaction  goes  on  in  the  normal  way,  one  molecule  of  water  being 
i '  taken  up  for  each  molecule  of  glucose  split  off.    The  successive 
:l,ecompositions  effected  by  acids  may  then  be  represented  as  follows : — 

2  CH'^^O"  +6  H*0  =  2  C^^H^a^  +  6  G^By^O\ 
Sapomn.  Sapogenol. 

Sapogenin. 

2-  C^^'H^O^'  +  5  H'0=  C^^H^^O^^  +4  C''H^'20^ 

Saponetui. 

2  C"^II"0^'  +  4 1-PO  =  2  C^°H'^0'  +  4  CH^'O". 

Saporctin. 

{Pharnu  Journ.,  May  2nd,  1891.) 
R.  Robert  considers  that  there  are  a  series  of  saponins  of  the 
llgeneral  formula  C"H''"-^0^°,  several  of  which  are  known.  Saponins 
of  the  same  formula  and  of  the  same  chemical  properties  appear  to 
'  ave  different  physiological  characteristics,  and  show  great  differences 
11  their  poisonous  action.    The  sapotoxin  of  the  Agrostnnma  Githnn/o 
(corn  cockle),    one  of    these    substances,    is  absorbed   both  by 
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subcutaneous  tissues  and  by  the  intestinal  canal,  and  thus  acts  as  a 
dangerous  poison.  It  is  recommended  that,  before  using  this  seed 
as  food,  the  shell  and  embryo  should,  be  separated,  {Chem.  Centr., 
1891,  ii.,  176.) 

ANAOAEDIACE^. 

Mango  Kernels. 

Hindu  doctors  consider  the  kernels  of  the  unripe  Mango  fruit  toi 
be  very  astringent,  mxxch  more  so  than  the  kernels  of  the  ripe  fraits. 
Mobideen  Sheriff  and  P.  S,  Mootqosawmy  spea,k  highly  of  the  pow- 
dered kernels  as  a  remedy  for  diarrhoea  in  place  of  chalk  powde^. 
In  times  of  sea-rcity  the  boiled  seeds  have  been  iised  by  the  natives  aa 
a  "food.  An  analysis  is  here  given  of  the  kernels  of  uniipe  and  ripe 
Mango  fruits  :— 


Fat...  ... 

Tannin 

Sugar  and  Gum 
Ash 

Moisture   . . . 
Residue 


t^nripe. 

Ripe. 

14-28 

14-75 

8-97 

8-45 

4-90 

6-00 

V98 

2-3.2 

11  22 

U-28 

5.8- 65 

57-20 

100-00 

100-00 

The  residue  consisted  mostly  of  starch.  The  fat,  after  washing 
■with  alcoholj  melted  at  34°  and  became  soHd  again  at  30°.  {P-H.), 

Anaeardie  Acid  as  Hair  Dya. 
The  pigmentary  properties  of  the  viscous  liquid  secreted  under 
the  pericarp  of  the  cashew-nut  (^Anacardium,  occidcntalc)  has  loug 
been  known,  and  the  liquid  has  been  stated  to  yield  a  goyd  indelible 
stamping  ink.  According  to  Herr  Gawalowski  {Zci/.  dsf  Apot.-  ]  er., 
Sept.  10,  p.  485),  the  ammonium  salt  of  anacardic  acid  (C^'^H"''°0'  'A 
one  of  the  constituents  of  the  liquid,  can  be  advaxxtageously  used  as  a 
means  of  darkening  the  hair.  For  this  ^xu-pose  the  hair  is  rirst 
moistened  with  an  aqueous  solution  of  the  salt  and  afterwards  combed 
with  a  comb  that  has  been  dipped  in  a  solution  of  ferrous  sulphate, 
or  the  ammonium  anacardate  may  be  applied  in  a  pomade  or  oil,  and 
instead  of  the  solxxtion  of  ferrous  sulphate  an  oleate  of  iron  may  be 
employed.    It  is  stated  that  after  a  short  exposxxre  to  the  air  the  ha>r 
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SQ  treated  assumes  a  more  or  less  dark  colour,  which  is  tolerably 
pei'sistent,  but  nothing  is  said  as  to  the  exact  tint.  It  is  obvious  that 
anacardic  acid  used  for  this  purpose  miist  be  quite  free  from  the 
S,crid  cardol  that  aoconipanies  it  in  the  nut.  Herr  Gawalowski  directs 
that  it  should  be  prepared  by  treating  the  residue  from  the  evapora- 
tion of  an  ethereal  extract  of  the  crushed  pericarp  with  water  as 
long  as  the  washings  showed  traces  of  tj^nnic  acid,  then  dissolving  it 
in  15  to  30  parts  of  alcohol,  shaking  the  solution  vigorously  with 
freshly  precipitated  lead  hydrate,  filtering  and  washing  the  precipitate 
with  alcohol  and  decomposing  the  lead  salt  so  obtained  with  freshly 
pi'epared  sulphide  of  ammonium  and  filtering.  Upon  strongly  cooling 
the  filtrate,  which  contains  the  ammoniun\  salt  of  anacardic  acid  and 
excess  of  ammonium  sulphide,  and  treating  it  with  sulphuric  acid, 
the  acid  separates  at  once  as  a  soft  mass,  which  after  being  pi-osaed 
between  filter  paper  is  dissolved  in  ammonia  and  then  r-emains  soluble 
in  water.  According  to  Dyrnock  ( iPe'?.  4fa^.  Me(L  W.  Ind.,  p.  199), 
a  tar  obtained  in  roasting  the  nuts,  and  la,rgely  used  in  India  for 
■(larring  wood,  contains  about  90  per  cent,  of  anacardic  acid  ar\d 
19  pel'  cent,  of  cardol.    {Pharm,  Journ..,  Qct.  3rdj  1891.) 

LEGUMINOS^. 
A  description,  of  the  preparation  of  Cateoliu  or  Cutoh, 

The  merchants  of  Nasik,  Gangapur,  and  other  towns  engage  the 
services  of  the  K'dtovis^'  for  the  pu,rpoae  of  mannfacturing  Catechu. 
Jt  is  usual  with  these  merchants  to  descend  into  th,e  Concan  at  the 
termination  of  the  rains.  They  enter  into  an  arra^gem,ent  with 
several  of  the  chief  Kaiks  to  proceed  with  them  for  the  pwpose  of 
preparing  the  reqviired  quantity  of  Catechu,  As  the  Katori,s,  are 
generally  in  debt  to  the  grain-dealers  of  the  different  villages,  near 
which  they  reside,  the  traders  adjust  matters  with  the  grain -dealers 
by  paying  part,  and  becoming  responsible  for  the  b^ilance  of  the  debt, 
on  the  return  of  the  JCatori  to  his  old  residence.  The  trader  being 
i  joined  by  the  Katoris,  the  latteir  select  a  spot  where  the  IChair  trees 
{Acacia  Catechu)  are  nnmerQus.  The  merchant  then  begins  to  erect 
an  extensive  shed,  but  as  he  has  only  one  or  two  servants  and  three 
pr  four  matchlock  men  with  him,  he  employs  the  Katoris  to  build  it. 

*  ^rm%7  oj  ^ffT^ ^'f  the  name  of  a  jungle  tribe  in  Wcsteru  IncUa,  whose 
principal  occupation  is  the  collection  of  ^[«T  or  Catechu. 
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These  sheds  often  cover  one  or  two  begahs  of  ground.  In  the  centre 
a  temporary  dwelling  is  built,  in  which  the  mercha,nt  resides  and 
lodges  his  supply  of  stores  for  the  consumption  of  the  Kiitoris  and  his 
own  establishment.  The  following  are  generally  the  articles  in  store: 
Rice,  nuchni,  urid,  onions,  garlic,  pepper,  salt,  turmeric,  cocoanuts» 
cumin,  asafcetida,  saltrfish,  ghi,  oil,  tobacco,  steel,  arrack,  and  various 
sorts  of  coarse  cloths.  These  things  are  disposed  of  to  the  Katoris  at 
from  50  to  75  per  cent,  above  their  value  in  the  neighboming 
piarkets, 

The  Katoris  erect  their  bhooncias  or  huts  around  the  m,erchant's  shed^ 
and  in  front  of  their  hut  they  prepare  the  tdroo  or  fire-place.  They 
form  the  fire-place  by  digging  a  trench  four  or  five  cubits  in  length 
and  one  in  breadth,  which  they  cover  at  the  top  and  leave  the  ends 
open  to  admit  the  air  to  pass  freely  through.  In  the  top  there  ar^. 
twelve  small  round  holes  to  receive  an  equal  nucnber  of  pots. 

Before  they  conimence  the  operation  of  cutting  any  billets  of  wooi^ 
they  perform  certain  propitiatory  rites,  by  worshipping  one  of  the 
Khair  trees.  Having  procured  a  cocoanut,  some  red  pigment,  and 
a  little  frankincense,  they  select  a  tree  for  their  purpose,  rub  the  red 
pigment  on,  the  trunk  near  the  root,  burn  the  frankincense  in  fi-ont 
of  it,  and  then  break  the  nut  j  after  which  they  join  their  hands 
in  a  supplicatoi-y  position,  and  address  themselves  to  the  tree,  asking 
it  to  bless  their  undertaking,  and  to  allow  them  to  prepare  abund* 
ance  of  good  catechu.  Having  constituted  the  tree  by  this  cere-s. 
mony,  a  subordinate  deitj',  which  they  term  liun  Sheo  JFdria,  they 
divide  the  consecrated  cocoanut  among  those  present.  Each  family 
possessing  a  fire-place  performs  a  similar  ceremony.  They  make- 
one  or  two  incisions  in  the  trunk  of  the  tree  during  these  rites,  but 
will  not  cut  it  down  at  the  time,  although  these  trees  are  sometimes, 
cut  down  at  a  subsequent  period. 

The  following  day  the  Katoris  proceed  into  the  jungle  and 
examine  the  Khair  trees,  They,  in  the  first  instance,  strike  two  or 
three  blows  with  an  axe  deep  into  the  trunk  of  a  tree  to  obtain  a 
chip  from  near  the  centre,  and  if,  upon  examination,  it  appears  to. 
have  attained  maturity,  that  is,  if  it  is  of  a  red  colour  (termed  by 
them  marhi),  and  there  appears  a  white  crust  formed  by  the  inspis-- 
sated  juice,  they  are  satisfied  the  tree  is  a  valuable  one  and  they  cut 
it  down.  These  people  have  a  superstitious  dread  of  bad  luck  attend-^ 
ing  their  operations,  and  they  object  to  a  person  speaking  while  a  tree» 
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5  which  they  are  cutting,  is  in  the  act  of  falling .    The  branches^ 
\  bark,  and  the  white  portion  of  the  wood  are  cut  away  when  the  tree 
i  has  been  felled,  and  it  is  then  taken  home.    The  length  varies 
i  from  four  to  six  feet,  and  as  the  wood  is  extremely  hard,  this  clit- 
tting  of  one  billet  is  considered  sufficient  labour  for  the  day,  The 
I  bext  day,  early  in  the  mornings  they  cut  these  billets  into  chips  ;  how- 
siBVer,  they  are  careful  not  to  Cut  more  at  one  titae   than  may  be 
I  inquired  for  the  boiling  operations    of  the  day,  as  they  think 
tthe  chips  would  be  too  dry  on  the  second  day.    To  enable  thfemmore 
c  conveniently  to  cut  these  hard  billets  into  chips^  they  drive  three 
jpieces  of  timberj  each  having  forked  branches,  of  different  lengthfs, 
firmly  into  the  ground  about  half  a  pace  distant  from  each  other,  and. 
the  lowest  being  on  a  level  with  the  earth.    The  billet  is  placed  in  a 
-  sloping  position  in  the  f  orksj  and  lies  quite  sectire  to  be  cut.  The 
chips  are  heaped  near  the  fire-placcj  after  which  the  men  take  their 
breakfast,  and  then  proceed  to  the  junglci    The  labour  attending  the 
ijiling  process  always  devolves  on  the  females  :  the  Katori's  wife  of 
wives  (for  they  sometimes  have  two  or  three),  when  she  has  finished 
her  own  breakfast-,  kindles  the  fire  in  the  tdroo,  and  then  puts  two 
liandfuls  of  chips,  neither  more  uorlessj  into  ten  of  the  pots,  leaving 
the  one  at  each  end  empty  ;  water  is  poured  in  Until  it  rises  foul* 
Ingers'  breadth  above  the  chips  ;  this  is  ascertained  by  means  of 
a  small  stick  marked  like  a  scale,  the  lines  being  distant  from  each 
other  a  finger's  breadth. 

It  has  been  mentioned  that  there  are  twelve  holes  in  each  fire-place 
to  hold  that  number  of  potsj  but  should  the  persons  composing  the 
family  be  sickly  or  old,  they  will  most  likely  only  use  six  pots  ;  each 
jf  these  pots  will  contain  about  three  quarts  of  liquid.    The  pots 
■  t  each  end  are  only  used  during  the  second  and  third  stages  of  the 
rocess.    When  the  liquid  has  been  well  boiled  and  evaporated  to  a 
i  uger's  breadth  under  the  sui-f ace  of  the  chips,  they  take  the  pots 
successively  off  the  fii'e,  and  pour  the  liquid  into  one  of  the  empty 
mes  ;  after  it  has  been  well  boiled  in  this,  they  apply  the  scale^  and,  if 
t  is  ready,  they  transfer  it  to  the  other  empty  pot.    It  is  boiled 
lown  in  this  pot  till  it  has  attained  what  they  consider  the  requisite 
l"gree  of  consistency;  and  then  emptied  into  a  trough  made  of  the 
'angara  tree  {Enjlhrina  indica),  as  the  timber  is  soft  and  readily 
ibsorbs  water.    The  women  now  fill  the  pots  with  fresh  chips,  and 
he  boiling  process  is  thus  continued  until  evening. 
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Should  the  liquid  in  any  of  the  pots,  during  the  boiling  process 
take  a  longer  time  than  usual  to  thicken,  some  of  it  is  taken  out  and 
put  into  one  of  those  pots  in  which  the  chips  remain  and  which  had 
just  been  strained.  Whenever  they  find  the  liquid  overflow  the  pot 
from  excessive  ebullition,  they  sprinkle  a  little  Isran  on  it  to  make  it 
subside. 

When  the  men  rfetiirn  home  in  the  evening,  eafeh  with  his  billet  tjf 
wood,  they  examine  the  liquid  deposited  in  the  dtd  or  trough,  andj 
for  the  purpose  of  drying  the  substance  and  rendering  it  more  adhesivej 
they  use  a  piede  of  old  liamli  (countty  blanket),  with  which  they  keep 
stirring  the  liquid  for  two  or  three  hours.  They  use  the  hamli,  as 
the  kfit  (catechu)  does  not  adhere  to  it,  and  it  is  left  exposed  during 
the  night  that  it  may  cool  and  become  firm;  If  after  the  usual  time 
they  find  the  /Ult  dontiniies  rather  moist,  and  that  it  does  not 
appear  td  possess  A  sufficiently  adhesive  quality,  they  bury  it  in  the 
earth  for  three  or  four  days,  after  which  it  becomes  dark  and  hard, 
but  the  people  never  eat  kat  of  this  description  ;  it  is  used  by  masons 
who  mix  it  with  lime. 

By  dawn  in  the  morning  the  fenlales  ai'e  at  work  agaiaj 
they  take  the  k^t  oilt  of  the  troughs  in  masses^  and  place  it  iu 
baskets,  to  permit  any  remaining  liquid  to  run  o&.  more  freely,  and 
at  the  expiration  of  three  or  foiir  hours,  they  take  the  baskets  to  the 
merchant.  Here  they  divide  it  into  small  lumps  about  the  size  of  i 
fig.  They  give  ten  of  these  lumps  for  a  dhdbhu  (half  anna).  Tlie^ 
will  sometimes  manufacture  a  sufficient  quantity  td  allow  of  theii? 
disposing  of  the  value  of  eight  or  ten  dhabbus  in  one  day* 

When  the  Katoris  deliver  the  fresh  kat  to  the  mercliant,  it  is 
placed  on  the  ground  in  the  shade  to  dry,  with  a  qiiantity  of  small 
chips  previously  scattered  over  the  place,  to  prevent  the  earth  adlier-« 
ing  to  the  kat.  It  takes  three  or  four  days  to  harden ;  during  thiS 
time,  each  of  the  little  lumps  Is  turned  over  once  a  day,  and  gently 
pressed  with  the  hand  to  accelerate  the  drying  process.  The  k^i 
must  always  be  dried  in  the  shade,  for  if  exposed  to  the  heat  of  the 
sun  it  would  dissolve  and  turn  black. 

The  Ki'itoris  are  paid  for  the  greater  part  in  such  necessaries  aS 
they  may  be  in  want  of,  and  whatever  balance  remains  is  credited  by 
the  mercliant  to  liquidate  the  sum  due  to  the  village  graiu-dcalers 
for  giving  the  Katoris  permission  to  quit  their  villages. 
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Tlie  Katoris  thus  employed  are  not  permitted  to  .  sell  kat  to  other 
toersous,  and  the  merchant,  to  guard  against  any  roguery  on  their . 
>aart,  has  their  huts  searched  daily. 

The  heat  in  the  months  of  April  and  May  puts  a  stop  to  the  manu- 
sacture,  as  the  kat  will  not  thicken  and  dry  when  the  atmosphere  is 
■f'ery  warm. 

When  the  wliole  supply  of  kat  has  been  dried  by  the  merchant's 
if^ople,  it  is  piled  into  long  heaps  or  ridges,  and  previous  to  its  being 

moved  from  the  jungle  to  his  own  house,  he  deems  it  necessary  to 
ropitiate  the  goddess  Bhavani.    Accordingly,  a  coarse  green  sdrhi,  a 

./^i,  some  glass  bangles,  a  smaU- toothed  comb,  and  a  string  of  beads 
re  placed  on  one  of  the  heaps  of  kat ;  then  some  turmeric,  red  pig- 

'  ut,  a  casket  or  small  box  and  comb  (i^t^F  'TT'Tr),  red  lead,  a 

^oanut,  and  frankincense  are  placed  near  the  sdrhi,  after  which  a 

icep  and  fowl  are  sacrificed  at.  the  shrine. 

It  is  said  that  the  merchant  reckons  that  he  receives  about  ten 
rs*  of  the  kat  for  the  rupee.    {Major  A,  Mackintosh,  Trans, 
■jm.  Geograph.  Soc.,  i.,  p.  331,  1338.)  • 

Csesalpinia  Sappan. 

'    Schreder,  in  the   Berichte  der  Deutschen  Chetnischen  Geselischa/t, 
--72,  512,  and  1879,  506,  has  shown  that  Sappanin,  the  ciys- 
alline  coloming  matter  of   Sappan-wood,  is  not  identical  with 
rasilin. 

Alhagi  camelorum. 

Aitchison  (Notes  on  Prod,  of  W,  Afghanistan  and  N.-E.  Persia, 
.  8)  says  : — "  After  all  other  shrubs  and  plants  have  dried  up  owing 
'  the  autumnal  hot  winds,  this  still  remains  of  a  vivid  green,  and 
eagerly  sought  for  as  fodder  by  camels,  donkeys,  auv.''  goats, 
■iiring  certain  seasons,  and  in  special  districts,  when  its  fruit  is 

■ginning  to  ripen,  the  whole  shrub  becomes  covered  with  tears  of 
'ass-like  beads,  the  largest  the  size  of  a  pea;  this  is  the  Manna 

•oduced  on  this  shrub,  called  ia  these  parts  tar-anjabin,  which  is 

;ry  extensively  collected,  both  for  local  .  consumption  and 
xportation." 

*  The  full  seer  of  eighty  rupees'  weight,  2  lbs. 

8 
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The  ground-nut  oil  trade  in  Pondicherry. 

The  gi'ound-nut  oil  trade  of  PondicheiTy  has  increased  enormously 
during  the  last  few  years:  twenty  years  ago  the  total  quantity 
exported  amounted  to  only  1,403  casks,  the  whole  of  which  was 
taken  by  Mauritius  and  E^union  ;  during  the  twelve  months  ending 
31st  December  1890,  the  total  shipment  rose  to  18,485  casks,  7,503 
being  consigned  to  Eangoon  and  Moulmein ;  large  quantities  were 
also  taken  by  Calcutta,  Ooconada,  Singapore,  and  Penan g.    The  oil- 
trade  with  Burmah,  which  scarcely  existed  eight  years  ago,  has 
now  risen  to  a  steady  demand  for  about  700  candies  a  month. 
The  oil  is  put  up  in  English  beer  hogsheads  holding  440  lbs.  eadi, 
and  in  Cochin  oil  casks  containing  550  lbs.  each.    The  tabulated 
tables  given  below  show  the  total  shipments,  and  the  highest, 
lowest,  and  average  prices  for  certain  given  periods.    The  ground- 
nut kernels  are  crushed  exclusively  by  the  ancient  wooden  presses 
of  exactly  the  same  pattern  which  have  been  used  for  several 
centuries  ;  about  1,200  of  these  mills  are  employed  in  cmshing  the 
kernels — 800  at  Yilvanur,  a  village  in   the  Villapuram  taluq, 
eighteen  miles  west  of  Pondicherry,  and  400  in  Pondicherry  and  the 
neighbouring  communes :  the  trade  is.  entirely  in  the  hands  of  native 
operators,  who  buy  and  crush  the  nuts,  and  ship  and  sell  the  oil 
without  the  intervention  of  any  European  agency.    A  company 
was  started  at  Pondicherry  a  few  years  back  for  erecting  and  work- 
ing a  huilerie  to  be  worked  by  steam  power,  and  in  due  time  the 
mill  commenced  crushing,  but  the  results  were  unfavourable,  the 
cost  of  working  and  of  the  raw  material  being  largely  in  excess  of 
the  value  of  the  oil  produced ;  after  pei"severing  for  upwards  of  two 
years,  company  No.  1  decided  to  close  up  the  concern  by  liquidation ; 
but  for  some  time  no  pm-chaser  could  be  found,  and  it  was  therefore 
resolved  to  sell  off  the  property  by  public  auction,  but  "bidders," 
were  not  forthcoming,  and  as  a  last  expedient  the  factory  en  bhc 
was  transfen-ed  to  a  small  party  composed  of  original  shareholders, 
for  a  mere  song.    This  company  No.  2  soon  came  to  grief,  and 
finding  the  losses  on  working  to  be  more  than  they  cared  to  bear, 
the  mill  was  again  closed  and  advertised  for  sale.    After  a  con- 
siderable delay  a  Calcutta  firm  bought  the  property,  and  having 
made  various  improvements  in  the  machiuciy,  set  vigorously  to 
work  at  crushing,  but  with  no  better  result  than  that  obtained  by 
companies  Nos.  1  and  2 ;  and  the  factory  was  again  closed  for  the 
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iiird  time  in  about  as  many  years,  and  company  No.  3  retired.  And 
\ow  the  end  of  Pondicherry  hiiilerie  has  come,  and  the  machinery  is 
oing  taken  down  and  conveyed  to  Bangalore,  where  it  is  to  be 
re-erected  and  worked  for  cnishing  ground-nut  kernels  :  Bangalore 
;is  already  one  steam  oil  mill,  and  it  has  to  be  seen  whether  two 
;Ln  be  made  to  pay.    The  complete  failure  of  the  several  attempts 
iade  to  work  the  Pondicherry  factory  is  attributed  to  various 
luses,  of  which  the  following  are  the  chief: — First,  the  inefficiency 
f  the  machinery  generally,  and  of  the  engine  and  boiler  in  parti- 
Jar,  which  caused  an  extravagant  consumption  of  fuel  to  obtain 
iaimum  results  ;  second,  the  absence  of  a  practical  engineer 
loroughly  acquainted  with  oil  crushing  machinery;  third,  the  want 
:  a  sufficient  working  capital  so  as  to  purchase  the  raw  material, 
lel,  &c.,  in  advance,  when  prices  were  low;  and  fourth,  the  want  of 
lanimity  among  the  owners.    The  results,  however,  were  so  far 
tillable,  that  they  demonstrated  the  fact  that  the  crushing  of 
round-nut  kernels  by  improved  steam  machinery  of  a  modern  type 
nild  yield  large  profits,  provided  it  Avas  efficiently  supervised  and 
onomically  worked :  it  was  found  that  the  outturn  from  steam 
I  ashing  was  nearly  4  per  cent,  greater  than  what  was  obtained 
irom  native  presses,  while  the  quality  of  the  oil  was  so  much 
iperior  that  it  fetched  fully  dh  per  cent,  more  in  the  Burmah, 
ngapore,  and  Indian  markets.    The  export  of  the  ground-nut  oil 
ade  developed  only  about  1875,  when  9,150  casks  were  shipped, 
.eluding  1,581  to  Bordeaux,  1,036  to  Marseilles,  572  to  London, 
'7  to  Havre,  and  200  to  Martinique  ;  but  the  trade  with  Europe 
ipped  when   Marseilles  began   crushing  on  a  large   scale,  and 
iring  the  last  twelve  years  there  have  been  no  transactions, 
le  use  of  the  oil  for  cuisine  purposes  is  extending  every  year, 
[)ecially  among    all  classes  of  Indians,  and  particularly  with 
^iidian  emigrants  working  in  foreign  countries.    The  12,000  casks 
liipped  yearly  to  Burmah  and  Mauritius  are  consumed  chiefly  by 
•  ndians,  and  it  is  likely  that  Natal  and  other  places  where  Indian 
hour  is  employed  will  presently  become  large  consumers.  Ground- 
:  it  oil  is  not  much  used  by  Europeans,  as  the  taste  of  the  kernel  is 
ther  strong,  unless  properly  manipulated  ;  many  native  cooks,  how- 
cr,  clarify  it  so  thoroughly  that  it  is  rendered  tasteless,  and  equal, 
not  superior,  to  ordinary  olive  and  salad  oils.    The  process  is  a 
very  simple  one,  but  great  care  and  judgment  are  necessary  to  insure 
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success :  if  the  clarifying  secret  were  better  known,  the  oil  would,  no 
doubt,  to  a  large  extent,  take  the  place  of  cjhee ;  it  is  much  better  for 
cooking  purposes,  far  cheaper,  and  more  readily  transported,  while 
it  cannot  be  easily  adulterated.  The  consumption  of  the  huile 
cVarachides  seems  to  follow  on  the  track  of  Indian  emigrants  :  in  1880 
there  were  but  very  few  Indians  settled  in  Singapore,  Penang,  &c., 
and  in  that  year  the  export  of  ground-nut  oil  amounted  to  only  10 
casks;  in  1890  the  shipments  to  these  two  ports  amounted  approxi- 
matively  to  1,800  candies.  The  future  of  the  export  oil  trade  seems  to 
wear  a  decidedly  bright  appearance,  and  there  is  no  apparent  reason 
why  the  development  of  the  last  few  years  should  not  continue  a* 
the  same  ratio  for  at  least  some  years  to  come.  The  value  of  the 
traffic  to  Pondicherry  is  very  great :  besides  the  labour  required  to 
work  the  native  mills,  employment  is  given  to  a  large  number  of 
coopers  and  others  in  preparing  and  shipping  the  casks.  The 
following  statement  shows  the  total  number  of  casks  exported  for 
the  periods  named  below  :  — 

Number  of  casks  18S5.        1880.        1887.       1888.       1889  1890. 

exported    10,403    10,255    17,727   16,093   19,365  18,485 

It  will  be  seen  by  the  above  that  the  shipments  during  the  last  four 
years  have  not  materially  changed ;  the  period  of  1889  was  excep- 
tional, the  ground-nut  crop  being  unusually  large,  and  the  prices 
generally  low. 

The  statement  given  below  exhibits  the  highest,  lowest,  and 
average  rates,  per  French  candy  of  529  lbs.  English,  during  the 
several  years  mentioned  : — 

1875.         1880.        1885.  1890. 
Rs.  a.     Rs.  a.    Rs.  a.    Rs.  a. 
Highest  quotations  per  candy  .. .    49    0     70    0     67    0     86  0 

Lowest  per  candy    32  12     51  14     52    0     55  0 

Average     do.  ...    40    3     59    8     55  14     62  4 

The  exceptional  low  prices  for  1875  are  accounted  ifiv  by  the  un- 
expected heavy  crop  of  kernels,  which  was  greatly  in  excess  of  the 
foreign  demand,  which  caused  the  rates  to  rule  low,  and  to  offer 
unusually  good  advantages  to  local  crushers.  {Times  of  Lidia, 
March  .31st,  1891.) 

Pondicherry,  '2.7th  April  189S. — The  number  of  casks  exported 
in  1892  was  the  lowest  since  1887,  in  which  year  the  purchases  for 
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upper  Burma  first  commenced.  The  laigli  price  of  kernels  throngh- 
lut  the  season  was  no  doubt  the  main  cause  of  the  falling  off,  but  it 
is  noticeable  that  there  was  a  considerable  decrease  in  1891,  when 
'loth  nuts  and  oil  were  comparatively  cheap.  The  average  number 
.f  casks  shipped  yearly  from  1887  to  1890,  both  inclusive,  was  18,068, 
as  compared  with  15,390  for  1891  and  1892.  The  average  quota- 
tions, of  the  oil,  for  the  same  periods,  were  Rs.  59  and  Rs.  70, 
respectively,  per  French  candy  of  529  lbs.  The  trade  with  Calcutta, 
the  Straits  and  Coast  ports  shows  no  signs  of  improvement,  while 
^Tauritius  and  Bourbon  figures  remain  pretty  much  the  same  as  in 
iormer  years.  The  ground-nut  oil  trade — at  least  so  far  as  its  con- 
sumption is  concerned — is  an  enigma.  In  Bourbon  and  Penang, 
.'here  Indians  monopolise  the  labour  markets,  very  little  of  this 
.  merally  indispensable  culinary  article  is  used,  while  in  both  Upper 
and  Lower  Bui'ma  the  consamption  is  enormous,  although  the  Indian 
population  is,  comparatively,  very  much  less  than  it  is  in  the  former 
colonies.  We  must  assume  that  the  native  Burmese  is  the  better 
customer  of  the  two.  The  price  of  the  oil  has  risen  in  greater  pro- 
portion than  that  of  ground-nuts.  In  1875  the  highest  quotation 
was  Rs.  49  per  candy  and  the  lowest  Rs.  32-12-0,  when  in  1892 
the  rates  were  Rs.  86-8-0  and  Rs.  69,  respectively.  As  in  the  case 
of  the  kei'nels — which  are  grown  almost  exclusively  on  British  soil — 
the  great  bulk  of  the  ground-nut  oil  shipped  at  Pondicherry  is 
manufactured  in  English  territory,  the  village  of  Valavanur,  a 
station  on  the  Pondicherry-Yillapuram  Railway,  supplying  the 
greater  part.  The  trade  is  entirely  in  the  hands  of  native  operators. 
The  approximate  value  of  last  year's  shipments  may  be  taken  at  11^ 
lakhs  of  rupees.  For  the  current  year  the  prospects  are,  so  far, 
encouraging.  In  spite  of  the  high  prices  of  the  kernels,  the  ship- 
ments from  the  1st  January  to  the  31st  March  amounted  to  3,928 
casks,  as  compared  with  an  average  of  3,888  casks  for  the  same  period 
during  the  preceding  four  years.  The  avoi'age  price  was  Rs.  7'^, 140 
per  candy,  the  highest  Rs.  79-8-0,  and  the  lowest  Rs.  65-8-0,  against 
Rs.  67-5-0,  Rs.  83-8-0,  and  Rs.  58-12-0,  respectively.  {Madras 
Mail.) 

Crotalaria  paniculata. 

Dr.  Mootoosawmy,  in  March  1890,  sent  a  specimen  of  this  plant 
for  identification.  It  is  used  as  a  fish  poison  in  Tanjore  and  other 
jjlaces  in   Southern   India,  and  is  known  by   the  Tamil  name 
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Valithe-pundu.  An  alcoholic  extract  of  the  plant  liaci  a  stn 
odour  of  henbane,  and  contained  a  soft  resin,  a  tannin,  and 
alkaloid,  the  latter  being  the  active  principle.  (B.H.) 


Crotalaria  retusa,  Linn.  Bot.  Mag.,  t.  2561  ;  liheede,  Eort.  Mall,  ix.,  I.  25. 

Greshoff  {Med.  uit.  SHands  Plant,  vii.,  p.  31)  has  shown  that  the 
leaves  of  this  common  plant,  the  Bil-jhanjhan  of  Bengal,  the  Ghagri 
of  Bombay,  and  Potu-galli-gista  of  Southern  India,  contain  a  con- 
siderable quantity  of  indican  ;  and  that  the  seeds  contain  an  alkaloid 
which  is  a  strong  poison,  and  is  probably  closely  related  to  the  poisou- 
ous  alkaloids  of  Oytisus,  Ulex,  Spartium,  and  Lupinus. 

The  same  base  was  found  in  larger  quantity  in  the  seeds'  of 
C.  striata,  DO.  Bot.  Mag.,  t.  3200  ;  Reich.  Icon.  Exot.,  t.  232. 


Millettia  atropurpurea,  Bent.  Wall.  Fl.  As.  Ear.,  t.  78. 

Greshoff  {Med,  uit.  SHands  Plant.,  vii.,  p.  33)  has  shown  that  the 
seeds  contain  a  glucoside  similar  to,  if  not  identical  with,  saponin. 
The  plant  is  employed  as  a  fish  poison  in  the  Dutch  East  Indies ; 
it  is  also  a  native  of  Martaban,  Tenasserim,  Malacca,  and  Penang. 

Pithecolobium  bigeminum,  Mart. 

According  to  Greshoff,  the  bark  contains  0*8  per  cent,  of  a  non- 
volatile, amorphous  alkaloid,  which  forms  crystalline  salts,  and 
separates  as  a  heavy,  yellow  oil  on  the  addition  of  alkalies  to  solu- 
tions of  the  latter.  With  ICO  parts  of  watei-,  it  fonns  a  turbid 
liquid,  which  on  warming  assumes  the  appearance  of  milk,  but 
becomes  clear  on  the  addition  of  an  acid.  The  solutions  have  a 
burning  taste,  and  give  the  usual  alkaloid  reactions.  It  has  a  strong 
corrosive  action  on  the  skin,  and  is  fatal  to  fish  in  a  dilution  of 
1 :  400,000.  The  same  compound  appears  also  to  occur  in  P.  Soman, 
Benth.    {Meded.  uit  SHands  Plant.,  vii.,  p.  38.) 

Derris  elliptica,  Bcnth.  Wight,  Ic.  t.  420. 

The  roots  of  this  handsome  climbing  shrub,  according  to  the 
Kew  Report  of  1877,  afford  a  useful  insecticide  for  agricultural 
purposes,  and  are  also  used  to  kill  fish.  The  Malays  are  said  to  use 
the  bark  as  one  of  the  ingi'edicnts  of  their  arrow  poison. 
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I  Accordingto  Grflshoff  (il/ef/ecZ.  uit.  SUands  Plant.,  vii.,  p.  12)  it  has 
ii  powerfully  poisonous  action  on  fish,  a  decoction  of  the  roots  being 
fatal  even  when  diluted  with  300,000  parts  of  water.  The  only  active 
constituent  isolated  is  a  resinous  substance  termed  derrid,  which 
does  not  contain  nitrogen,  and  is  not  a  glucoside ;  it  readily  dissolves 
in  alcohol,  ether,  chloroform,  and  amyl  alcohol,  but  is  very  spar- 
ingly soluble  in  water  and  potash  solution.  On  fusion  with  potash, 
it  yields  salicylic  and  protocatechuic  acids.  It  occurs  almost  entirely 
in  the  cortex  of  the  root,  but  has  not  yet  been  obtained  pure.  Its 
alcoholic  solution  has  a  slightly  acid  reaction,  and  a  sharp  aromatic 
taste,  causing  a  partial  insensibility  of  the  tongue,  which  remains 
for  hours.  A  solution  of  1  part  in  5  millions  is  aln^ost  instantly 
fatal  to  fish.  A  very  similar  compound  is  found  in  the  seeds  of 
Pachyrhizus  angulatus,  Rich.,  a  decoction  of  which  is  quickly  fatal  in 
a  dilution  of  1:125,000.  It  is  probably  identical  with  derrid,  but 
I  untn  this  has  been  experimentally  proved  it  may  be  distinguished 
as  Pachyrhhid.  It  is  very  readily  prepared  from  Pachyrhizus.,  which 
occurs  in  all  tropical  countries,  as  the  tannin  compounds,  usually  so 
i  difficult  to  separate,  are  not  found  in  this  plant.  The  seeds  also 
I  contain  a  non -poisonous,  crystalline  compound,  which  is  readily 
i  soluble  in  alcohol,  and  has  at  30°  the  consistence  of  butter. 

Sophora  tomentosa,  Linn. 

The  plant  formerly  renowned  as  a  medicine  ("  Anttcholerica  Rum- 
j)hn^^ )  contains  a  poisonous  alkaloid,  soluble  in  ether,  which  is 
contained  in  largest  quantity  in  the  seeds.  A  small  quantity  of  this 
'  substance,  received  by  Professor  Plugge  as  a  thick  red-brown  fluid, 
when  tested  physiologically,  gave  results  indicating  the  probability 
tliat  it  is  identical  with  cytisine,  the  alkaloid  of  laburnum  seeds,  and 
this  probability  was  strengthened  by  the  results  of  such  .chemical 
and  spectroscopical  tests  as  were  possible  with  the  small  quantity  of 
material  available  {Archiv.  d.  Pharm.,  ccxxix.,  561).  Alkaloids  have 
previously  been  found  in  S.  speciosa  and  S.  angustifolia,  but  have 
not  been  closely  investigated. 

Abrin. 

P.  Ehrlich  {Deutsche  Med.  Wohenschrift,  1891,  No.  14)  com- 
pares the  toxic  properties  of  Abrin  with  those  of  Ricin.  Injected 
hypodermically,  he  finds  abrin  (Merck's)  to  be  only  half  as  poisonous 
us  ricin ;  taken  internally,  it  is  still  less  active. 


152 


Al'PENDIX. 


Subcutaneous  injections  in  mice  seldom  produce  the  necrosis  so  com- 
monly observed  when  ricin  is  injected,  but  invariably  cause  epilation 
at  the  seat  of  the  injection.  On  the  other  hand,  the  action  of  abrin 
upon  the  conjunctiva  is  much  more  powerful  than  that  of  ricin.  Ehrlich 
has  succeeded  in  producing  an  immunity  to  the  action  of  abiin 
similar  to  that  obtained  with  ricin  {cf.  Vol.  Ill,,  p.  305).  Animals 
thus  rendered  i'efractory  present  a  general  and  local  immunity  to 
the  action  of  the  poison  ;  they  bear  without  injury  doses  four  times 
as  large  as  those  which  would  prove  fatal  to  an  unprotected  animal, 
whether  administered  internally  or  injected  beneath  the  skin.  Abso- 
lute immunity  of  the  coiijunctiva  to  the  action  of  abrin  may  be 
obtained  by  its  internal  administration  for  several  weeks.  From 
these  facts  the  author  concludes  that  a  substance,  which  he  calls 
anti- abrin,  is  developed  in  the  blood  which  completely  counteracts 
the  action  of  the  poison. 

Immunity  to  the  action  of  abrin  affords  no  protection  against  the 
action  of  ricin,  nor  does  the  administration  of  ricin  lessen  the  ac- 
tivity of  abrin;  a  rabbit  whose  conjunctiva  had  been  rendered  insus- 
ceptible to  the  application  of  solid  ricin  suffered  from  an  intense 
conjunctivitis  when  a  solution  of  1  : 10000  of  abrin  was  applied  to 
the  part. 

EOSAOE^. 
Otto  of  Roses. 

-The  results  of  the  investigations  on  Rose  Oil,  which  have  been 
carried  on  for  a  long  time  in  the  Pharmaceutical  Institute  of  Breslau 
University,  have  been  published  by  U.  Eckart  (  Archiv.  der 
Pharmacie,  229  [1891],  355).  A  body  C^®H"0,  which  is  called 
"  Rhodinol,"  forms  the  chief  constituent  ©f  both  German  and  Turkish 
otto  ;  it  boils  at  216° — 217°,  and  shows  all  the  reactions  of  an  alcohoL 
With  acetic  or  benzoic  anhydride  it  forms  esters,  which,  however, 
during  distillation,  dissociate  again  into  their  constituents.  By  treat- 
ment with  halogen  hydro-acids,  Rhodinol  chloride  C'°II''C1,  Rho- 
dinol iodide  C^^PI'^I,  and  so  on,  are  obtained.  Oxidation  with  potas- 
sium bichromate  and  sulphuric  acid  converts  Rhodinol  into  an  alde- 
hyde, which  the  author  calls  "Rhodinal"  and  which  is  believed  to  be 
identical  with  Citral.  By  phosphoric  anhydride  Rliodiual  is  trans- 
formed in  Dipentone  in  abstracting  a  molccidc  of  water.  (Ber.  ron 
Schhnmel  cj'  Co.,  Oct.,  1891.) 
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COMBRETACE^. 
Myrobalans. 

Cr.  Zoelfell  (Arch,  der  Pharni.,  1891,  123—160)  states  that 
the  tannin  of  myrobalans  is  a  mixture  of  two  tannins,  one  of  which 
is  the  glucoside  of  gallic  acid,  yielding  upon  hydrolysis  gallic  acid 
and  sugar  (dextrose)  ;  the  other  tannin  present  is  a  tannic  acid 
proper  of  the  formula  C^°H^®0^°, which  at  100°  0.  loses  two  molecules 
of  water.  The  anhydrous  acid  C^^H^O^  is  called  eUagic  acid  (the 
formula  of  which  is  generally  given  as  C^'H^O")  ;  the  hydrated 
acid  0^°H^*0^°  is  called  ellaggenic  acid  ;  the  latter  forms  a  penta- 
acetyl  derivative,  indicating  five  and  four  hydroxyl  groups,  respec- 
tively, in  the  acids.  The  tannins  were  separated  by  fractional 
precipitation  with  lead  acetate,  subsequently  purified  by  precipitation 
with  sodium  chloride  and  solution  in  acetic  ether. 

Terminalia  chebula. 

Mr.  A.  Campbell  Stark  submitted  a  paper  on  the  "Preliminary 
Proximate  Analysis  of  a  sample  of  commercial  Myrobalans  "  to  the 
Pharmaceutical  Conference,  August,  1892. 

A  finely  powdered  and  weU-mixed  sample  yielded  7*05  per  cent, 
of  moisture  and  2-3  per  cent,  of  ash — . 

Petroleum  Ether  Extract 


Ethereal  Extract 


Alcoholic  Extract 


r  Free  fatty  acid 

•482 

L  "V\^3(X  ««a 

•428 

(^Gallic  acid 

3-02 

1  Tannin   

1-80 

\  Green  resin  ... 

•54 

L Brown  resin  ... 

•97 

f  Tannin 

18-80 

I  Bitter  principle 

1-9 

L  Glucose 

ri3 

Saccharose 

1-25 

Phlobaphane... 

•86 

Colouring  matter 

•35 

Pale  green  substance  . . . 

•71 

•«i 

6-10 

Aqueous  Extract 
The  soft  green  resin  found  in  the  ethereal  extract  is  presumably  the 
"Myi-obalamine"  of  Dr.  Apery.    The  tannin  was  estimated  in  the 
aqueous  solution  of  the  alcoholic  extract  by  means  of  copper  acetate, 
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including  tliat  also  found  in  the  ether  extract :  it  amounted  to  20-G 
per  cent.,  a  lower  percentage  than  that  quoted  by  other  investigators, 
who  give  the  average  of  tannin  in  myrobalan  from  20  to  40  per  cent. 

Terminalia  belerica,  Eoxb. 

We  have  made  the  following  experiments  with  the  seeds  of  the 
large-fruited  variety  of  this  tree  (see  Vol.  II.,  p.  5,  et  seq.)  :— 9-5 
grams  of  the  kernels,  equal  to  22  in  number,  pulped  with  raw  meat 
were  eaten  by  a  fasting  cat  at  11-40  a.m.  At  2-30  p.m.  the  animal 
vomited  several  times,  ejecting  a  number  of  worms  and  some  fluid, 
but  no. meat.  4  p.m.  vomited  bile-stained,  frothy  fluid,  looks  some- 
what distressed.  No  other  symptoms  were  noticed,  and  on  the 
following  morning  the  cat  was  in  its  normal  state. 
/  Our  experiments  thus  appear  to  indicate  the  absence  of  any 
narcotic  principle,  but  a  substance  which  possesses  emetic  properties 
is  probably  present. 

MYRTAOE^. 
Clove  Culture  in  Zanzibar.* 

Zanzibar  is  noted  for  being  the  principal  soui'ce  of  the  world's 
supply  of  cloves,  and  a  report  on  the  cultivation  of  this  article  of 
domestic  economy  may  prove  of  interest. 

When  speaking  of  Zanzibar,  we  include  the  islands  of  Zanzibar 
and  Pemba,  three-fourths  of  the  entire  crop  of  cloves  being  produced 
in  Pemba.  Those  grown  on  the  island  of  Zanzibar  are  reckoned  of 
superior  quality  and  command  the  better  price,  but  this  is  probably 
due  to  the  fact  that  the  owners  reside  here,  and  can  thus  give  their 
affairs  the  benefit  of  direct  supervision. 

Certainly  the  conditions  for  their  successful  cultivation  are  most 
favourable  at  Pemba,  where  the  rainfall  exceeds  that  of  Zanzibar,  but 
the  management  being  left  to  careless  overseers,  the  result  is  the 
cloves  are  imperfectly  cured  and  (but  little  care  being  observed  in 
handling)  are  frequently  marketed  in  an  inferior  condition. 

The  clove  tree  was  first  introduced  into  this  country  by  the  then 
Sultan,  Seyed  Said  bin  Sultan,  about  the  year  1830,  since  which 
time  its  cultivation  has  gradually  extended,  until  it  is  now  the  chief 
industry  of  the  islands. 

*  Report  of  Consul  Pratt.  Rc^printcd  from  the  Oil,  Tainl,  ami  Brtt? 
Eeporkr. 


APPENDIX. 


155 


The  indiistiy  received  a  check  in  1872,  the  date  of  the  great 
i  huiTicane.  At  least  nine-tenths  of  the  trees  were  destroyed  at  that 
t  time,  so  the  larger  part  of  those  now  standing  are  of  new  growth. 

A  peculiarity  of  the  clove  tree  is  that  every  part  is  aromatic,  but 
1  the  greatest  strength  is  found  in  the  bud,  which  is  the  "clove*' of 
( commerce.  The  finest  quality  of  cloves  are  dark  brown  in  colour, 
'  with  full,  perfect  heads,  free  from  moisture. 

In  the  cultivation  of  the  clove,  the  first  thing  to  be  done  is  the 
;  starting  of  the  shoot.  The  seeds  are  planted  in  long  trenches  and 
!  are  kept  well  watered  until  after  sprouting.  In  the  course  of  forty 
.  days  the  shoots  appear  above  ground.  They  are  carefuUy  watered 
;  and  looked  after  for  the  space  of  two  years,  when  they  should  be 
;  about  3  feet  in  height.  They  are  then  transplanted,  being  set  about 
; 30  feet  apart,  and  are  kept  watered  till  they  become  well  rooted. 
[From  this  time  on  the  young  trees  require  only  ordinary  care,  though 
1  the  best  results  are  obtained  when  the  ground  about  the  trees  is  well 
'  worked  over  and  kept  free  from  weeds. 

The  growth  of  the  tree  is  very  slow,  and  five  or  six  years  are 
1  required  for  it  to  come  into  bearing,  at  which  time  it  is  about  the 
)  size  of  an  ordinary  pear-tree,  and  is  usually  very  shapely.  It  is  a 
;  pretty  sight  to  see  a  young  plantation  jxist  coming  into  bearing. 
'  The  leaves,  of  various  shades  of  green  tinged  with  red,  serve  to  set 

ofi  the  clusters  of  dull-red  clove  buds. 

As  soon  as  the  buds  are  fully  formed  and  assume  this  reddish  colour, 
1  the  harvesting  commences,  and  is  prosecuted  for  fully  six  months  at 
.  intervals,  since  the  buds  do  not  form  simultaneously,  but  at  odd 
'times  throughout  the  whole  period.    The  limbs  of  the  tree  being 

very  brittle,  a  peculiar  four-sided  ladder  is  brought  into  requisition, 
■  and  the  harvesting  proceeds  apace. 

As  fast  as  collected,  the  buds  are  spread  out  in  the  sun,  until  they 

assume  a  brownish  colour,  when  they  are  put  in  the  storehouse  and 
:  are  ready  for  market. 

A  ten-year-old  plantation  should  produce  an  average  of  20  pounds 

of  cloves  to  a  tree.    Trees  of  twenty  years  frequently  produce 

upwards  of  100  pounds  each. 

The  present  season,  commencing  with  July,  1889,  is  very  favour- 
.  able,  and  the  crop  will  exceed  that  of  any  previous  season.    It  will, 

;  in  all  probability,  amount  to  13,000,000  pounds,  averaging  a  local 

'value  of  10  cents  per  pound. 
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The  Sultan  derives  no  inconsiderable  portion  of  his  revenue  from 
this  source,  since  the  duty  is  levied  at  30  per  cent,  ad  valorem,  thus 
placing  to  the  Sultan's  credit  for  the  present  year  nearly,  if  not 
quite,  $400,000. 

Besides  the  c"''ive  buds,  the  stems  are  also  gathered,  and  form  an 
article  of  commi^^e,  commanding  about  one -fifth  of  the  price  of 
cloves  and  having '  about  the  same  percentage  of  strength.  To  this 
circumstance  is  due  the  fact  that  ground  clove  can  frequently  be 
purchased  in  the  market  at  a  lower  price  than  whole  cloves. 

For  the  past '  fifteen  years  the  cultivation  of  cloves  has  been  the 
chief  occupation  of  the  Arab  planters,  and  has  always  netted  good 
returns.  It  seems  probable  that  it  will  continue  to  be  a  profitable 
crop,  since  the  consumption  of  the  article  appeal's  to  keep  pace  with 
the  inevitable  increase  of  production. 

Up  to  the  present  time  the  plantations  have  been  worked  with 
slave  labour  at  comparatively  small  expense  ;  but  with  stoppage  of 
slave  supplies  fi'om  the  mainland,  great  difficulty  will  be  experienced 
by  the  planters  during  harvest  time.  One  result  will  be  an  increase 
in  expenses;  but' what  the  planters  have  most  to  fear  is  that  the 
curtailment  of  the  labour-supply  will  entail  a  direct  loss  by  rendering 
it  impossible  to  harvest  the  crop  until  after  it  has  blossomed,  when 
it  would  be  unfit  for  the  uses  of  commerce. 

Oil  of  Cloves. 

The  value  of  this  oil  depending  upon  the  quantity  of  eugeuol 
present,  H.  Thoms  proposes  the  following  method  of  assay,  depend- 
ing upon  the  formation  of  benzoyl-eugenol  (see  Am.  Jour.  Pharm., 
1891,  406) :  5  gms.  of  the  oil,  20  gms.  solution  of  sodium  hydrate 
(15  per  cent.),  and  6  gms.  benzoyl  chloride  are  placed  in  a  tared 
beaker  of  150  cc.  capacity  and  thoroughly  mixed,  this  causing  the 
mixture  to  become  quite  hot ;  after  cooling  50  cc.  water  are  added 
and  heat  applied  until  the  crystalline  mass  melts,  and  again  allowed 
to  become  cold ;  the  clear  liquid  is  run  through  a  weighed  filter  (dried 
at  lOPC),  and  the  same  operation  of  washing  the  crystals  repeated 
twice  with  50  cc.  water.  To  remove  the  sesqui-terpene,  which  may 
contaminate  the  benzoyl-eugenol,  the  crystals  have  to  be  washed 
with  alcohol ;  this  is  effected  by  adding  to  the  still  moist  crystalhue 
mass  in  the  beaker  25  cc.  alcohol  of  90  per  cent.,  warming  until 
solution  is  effected,  rotating  the  solution  until  the  crystals  bcgm  to 
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sepamte  again,  then  allowing  the  contents  of  the  beaker  to  cool  to 
7°  C. ;  transferring  to  the  weighed  filter  and  washing  with  a  little 
90  per  cent,  alcohol  until  the  filtrate  measures  25  cc. ;  the  filter  with 
contents  is  then  at  once  transferred  to  the  beaker,  dried  at  101°  0.  and 
weighed.  To  the  weight  of  the  benzoyl -eugenol  must  be  added  0'650 
gm.,  the  amount  soluble  in  25  cc.  90  per  cent,  alcohol;  this  weight 
multiplied  by  164  (the  molecular  weight  of  eugenol)  and  divided  by  268 
(the  molecular  weight  of  benzoyl -eugenol)  gives  the  amount  of 
eugenol  in  5  gms.  oil ;  for  the  percentage  multiply  again  by  twenty. 

An  examina.tion  of  sixteen  samples  showed  the  eugenol  to  vary 
from  70"87xper  cent,  to  90*64  per  cent. ;  the  oil  distilled  from  the 
stems  was  found  (contrary  to  expectations)  to  contain  a  high  percent- 
age of  eugenol,  83 — 85  per  cent.  ;  the  specific  gravity  of  the  oil  was 
not  found  to  agree  with  the  percentage  of  eugenol  as  the  following 
show:  1-059=: 83-2  per  cent. ;  1065=:: 80-89  per  cent. ;  1-065  =  82-77 
per  cent. ;  1-0615=:84-10  percent. ;  1-0655  =  90-64  per  cent. ;  1-061  = 
81-18 ;  this  led  to  the  belief  that  there  must  be  a  third  constituent 
present  in  the  oil,  for  if  there  were  only  eugenol  and  sesqui-terpene 
the  specific  gravity  should  vai-y  in  a  .'jrdance  with  the  percentage  of 
eugenol.  {Phann,  Cenlralhalle,  1891,  589.  Am.  Journ.  Pharm., 
Jan.,  1 892.) 

PASSIFLOEE^. 

Carpaine,  the  alkaloid  in  the  leaves  of  Carica  Papaya. 

A  new  alkaloid  has  recently  been  detected  in  papaw  leaves  by 
M.  Greshoff,  of  the  Chemico-Pharmacological  Laboratory  at  Buiten- 
zorg  in  J ava.  It  was  obtained  by  digesting  the  powdered  leaves  in 
spirit  acidulated  with  acetic  acid,  removing  the  spirit  by  distillation,  and 
treating  the  resulting  extract  with  watei?  so  as  to  leave  behind  resin 
and  chlorophyll.  The  aqueous  solution  was  then  shaken  repeatedly 
with  ether,  and  cai-bonate  of  soda  was  added  until  an  alkaline  reaction 
was  evident.  The  precipitate  thus  obtained  was  readily  soluble  in 
ether,  and  on  evaporatiou  of  the  ether  the  "  carpaine  "  was  obtained 
in  colourless  rosettes  of  crystals  to  the  extent  of  about  0-25  per  cent, 
of  the  leaves  employed.  Although  the  freshly  pecipitated  alkaloid 
is  readily  soluble  in  ether,  when  once  crystallized  it  redissolves  but 
slowly,  so  that  the  crystals  can  be  purified  and  rendered  perfectly 
white  by  washing  with  a  little  other,  but  the  percentage  obtained  is 
thus  reduced  to  0-15  per  cent.    On  a  large  scale  the  lime  and 
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petroleum  method  gives  veiy  good  results,  about  0'19  per  cent,,  and 
would  probably  be  preferred  on  the  score  of  expense.  Comparative 
experiments  made  on  the  young  and  old  leaves  freed  from  the  stalks 
show  that  the  old  leaves  afford  when  dried  0-072  per  cent,  of  the 
alkaloid,  the  young  leaves  0*25  per  cent.,  and  that  on  an  average  a 
papaw  plant  can  be  calculated  to  afford  30  grams  of  the  alkaloid  per 
year  from  the  leaves.  The  hydrochlorate  of  carpaine,  which  contains 
about  82  per  cent,  of  the  pure  alkaloid,  is  freely  soluble  in  water.  As 
yet  comparatively  little  is  known  of  the  physiological  action  of  the 
alkaloid.  It  appears,  however,  to  act  more  especially  upon  the  heart, 
^lowing  its  action.  The  lethal  dose  for  a  fowl  of  500  grams  weight 
was  found  to  be  about  200  milligrams.  In  a  fowl  of  350  grams 
weight  no  poisonous  symptoms  were  produced  with  50  milligrams  of 
the  alkaloid  ;  with  100  milligrams  symptoms  of  poisoning  occurred  in 
ten  minutes  after  injection  into  the  breast  muscles,  but  after  twenty - 
five  minutes  the  animal  recovered  its  normal  condition.  The  bu'd 
lay  on  its  side  and  breathed  deeply  in  a  jerky  manner,  and  showed 
slight  convulsive  movement  of  the  whole  body,  but  no  irritability 
was  noticed.  Farther  observations  are  necessary  to  determine  the 
usefulness  or  otherwise  of  the  alkaloid  in  medicine  ;  should  it  prove 
of  utility,  there  can  be  no  difficulty  in  obtaining  it  in  almost 
unlimited  quantity  and  in  a  definite  crystalline  condition.  The 
alkaloid  is  easily  precipitated  from  its  solutions  by  the  alkaloid 
reagents.  The  most  delicate  reaction  is  with  Mayer's  reagent, 
iodoiodide  of  potassium,  which  in  a  solution  of  1  in  300,000  gives 
a  turbidity,  and  in  80,000  parts  an  evident  precipitate  ;  phosphomolyb- 
date  of  ammonium  has  its  limit  of  reaction  at  1  in  75,000  parts, 
picric  acid  at  1  in  30,000,  and  chloride  of  gold  at  1  in  25,000. 
The  alkaloid  has  a  bitter  taste,  which  is  perceptible  even  in  a  solu- 
tion of  1  part  in  100,000. 

CUCUEBITACE^. 

Constituents  of  Melon  Seeds. 

0.  Forti  (Chem.  Cenir.,  1890,  ii.,  681)  found  these  seeds  to  couttiiu 
cholesterin  and  a  dextro-rotatory  carbo-hydrate  apparently  belong- 
ing to  the  galactan  group. 

The  oil  yielded  by  the  seeds  to  ether  amounts  to  49  per  cent.,  and  is 
almost  free  from  fatty  acids.  It  contains  lecitliin.  The  phosphorus 
amounts  to  about  0-02  per  cent,  {Year-Book  of  P  harm.  1891,  p.  101.) 
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UMBELLIFEEiE. 
Anethum. 

{Peucedanum  graveolem,  Benth.) 

A  distillate  from  Indian  dill  seed  is  reported  to  have  shown 
besides  a  difference  in  the  aroma,  a  considerable  variation  in  chemi- 
cal composition  from  oil  distilled  from  German  seed.  From  the 
distillate  from  Indian  seed  there  was  a  remarkable  separation  of  a 
constituent  heavier  than  water,  the  nature  of  which  has  not  yet  been 
determined.  The  specific  gravity  reached  0*970,  and  the  optical, 
rotation  +41°  30^.  German  dill  oil  consists  of  limonene  and  carvol 
and  has  an  average  specific  gravity  of  0' 9 10.  (Ber,  vo7i  Schimmel 
^  Co.,  Oct.,  1891.) 

Dorema  Ammoniacum. 

Under  the  name  oi  jJjJ  (bury)  we  have  received  from  Afghanistan 
the  root  of  this  plant. 

Anisun. 

Under  this  name  we  have  received  Hemlock  fruit  from  Afghanistan. 

ARALIACE^. 

Panax  Ginseng. 

Davydow  {Pharm.  Zeitsehr.  /.  liicssl.,  1890,  pp.  97,  113,  130)  has 
taken  up  the  analysis  of  this  root  made  by  Garrigues  (Atn.  Jour. 
Pharm.,  1854,  p.  511).  For  panaquilon  he  uses  the  following  pro- 
cess :  The  finely  powdered  root  is  repeatedly  extracted  with  cold 
water  until  it  shows  no  acid  reaction.  The  several  aqueous 
extracts  were  united  and  treated  with  animal  charcoal,  filtered  and 
evaporated  to  dryness.  The  residue  is  dissolved  in  boiling  95  per 
cent,  alcohol,  filtered,  and  the  alcohol  recovered.  Panaquilon  remains 
as  an  amorphous,  light  yellow  mass,  easily  soluble  in  alcohol  and 
water,  insoluble  in  ether,  and  does  not  contain  nitrogen.  Concen- 
trated sulphuric  acid  gives  a  blood-red  coloui',  gradually  turning  to 
a  reddish  violet.  Panaquilon  is  neither  an  alkaloid  nor  a  glucoside. 
On  boiling  with  dilute  sulphuric  acid  a  crystalline  powder,  panacon, 
separates,  which  is  insoluble  in  water  and  ether,  but  soluble  in  alcohol. 
Concentrated  sulphuric  acid  dissolves  and  colours  it  purplish  rod. 
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Concentrated  nitric  acid  oxidizes  it  to  oxalic  acid.  Garrigues  gives 
the  following  formnlee  :  Panaqnilon  C^'  II'^^O",  Panacon  C'-'^IP'O' 
(0  =  8).    (Jm.  Journ.  P/mrw,,  July,  1890.) 

EUBIACEiE. 
Randia  dumetorum. 

Sir  J.  Sawyer  {Lancet,  Mar.  21,  1891)  has  employed  a  tincture  of 
the  fruit  made  with  spiritus  etheris,  B.  P.,  as  a  nervine  calmative 
and  antispasmodic  ;  the  dose  is''from  16  to  30  minims  in  water,  but 
the  strength  is  not  stated.  We  have  already  shown  that  the  di'ug 
contains  saponin  and  valeric  acid. 

Ixora  parviflora. 

P.  S.  Mootoosawmy  has  sent  us  a  sample  of  the  bark  of  this  tree, 
with  the  remark  that  it  is  used  in  native  medicine,  mixed  with  a 
decoction  of  ginger,  for  ansemic  diseases ;  he  suspected  the  presence 
of  iron  in  it.  The  bark  contained  a  little  fatty  matter,  tannin,  red 
colouring  matter  and  11'5  per  cent,  of  ash  consisting  of  the  usual 
constituents,  with  only  a  trace  of  ferric  oxide.  The  decoction  of  the 
bark  was  of  a  deep  red  colour,  which  probably  suggested  its  medicinal 
employment. 

Note  on  Catechu. 

In  the  Library  of  the  Botanic  Garden  at  Oxford  I  recently  came 
across  a  book  which  apparently  escaped  the  observation  of  the 
indefatigable  authors  of  Pharmacographia,  entitled  "  Ehrenfridi 
Hagendornii  Medicinae  D.  et  Pract.  Gorl.  Tractatus  Pbysico- 
Medicus  de  Catechu  sive  Terra  J aponica  in  vulgus,  sic  dicta  ad 
normam  Academies  Naturge-Curiosorum.  Jenaa,  1679."  This  gives 
very  interesting  particulars  respecting  the  history,  nomenclatm-e,  and 
physical  characters  of  Catechu. 

''Depatria  Catechu."  The  author  writes:— "Si  Catechu  agno- 
men respicias,  quod  Japonica  etiam  indigitetur,  facilis  esset  decisio, 
quem  agnoscat  locum  nalalem.  In  ambiguo  tamen  usque  est,  an  ui 
Japonica  vel  prteparetur  vel  aliunde  ad  Japonenscs  transporteter.  Ex 
aliis  finitimis  locis  in  Malaccam  ot  Sinam  cxportari."  The  italics 
are  mine. 

"Do  difEerentiis  Catechu,"  <«Duplicis  generis  quod  sciam,  m- 
notiut  Catechu  hactenus.    Una  magisque  communis  Catechu  species 
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lapparuit  nibicuudior,  ad  uigTcdinem  vcluti  quandam  iucliuans,  cum 
striis  albicantibus,  instar  linearum  per  totum  Catechu  subjectum 
1.  xcurrentibus,  itemque  ponderosior  compacturque.    Altera  a  me  visa 

I  fuit  compacta,  nec  ifca  colorata,  colore  potius  ad  albedinem  inclinante, 
porosior  item,  levioris  ponderis,  digitis  quoque  frangi  facile  terrique 

.  sustinens,  nec  Rae  rubicundioris,  ceu  altera,  adeo  ferax." 

*  Other  differences  are  noted.  Whether  the  pale  variety  alluded  to 
be  the  cutch  of  North  India  I  am  unable  to  say.  May  it  not  be  the 
Gambler  cutch  ?    If  so,  this  will  be  a  very  early  notice  of  that  drug^ 

iln  another  chapter  of  "  De  Electione  Catechu"  the  writer  says  : — 
LTsus  obtinuit,  ut  si  de  notis  bonitatis  indijudicandis  medicinalibus 
certiores  esse  velimus,  ad  manus  asservemus  exemplum  quoddam,  ad 
quod  tanquam  ad  Lydium  lapidem  pensiculanda  pensiculemus  eaque 
si  bonitate  cum  example  conveniant,  retineamus  sin  minus,  averse- 
mur.  Hinc  cum  duse  hactenus  Catechu  species  sese  mihi  obtulerint, 
illam  putaverim  alteri  preferandam,  que  saturation  se  commendat 
rubedine,  quae  compactior,  quae  ponderosior,  quaque  minus  participat 
de  lapillis,  seminibus,  lignis  aliisque  inibi  interdum  repiriri  soUtis. 
Qu;i  fini  etiam  apud  aromatarios  jam  receptum  est,  ut  integros 
Catechu  globes  prius  malleo  contundant,  visuri,  qusenam  sit  species, 
;  ne  pallidiore  et  viliore  ob  metum  adulterationis,  qua  Japonenses  ut 
i :  plurimum  male  audiunt,  emptores  def raudent. 

Sec.  2.    Notaritamen  expedit,  suggerente  id  qualicunque  experi- 
utia  mea  utramque  suam  mavere  posse  laudem  :  Rubicundiorcm  CTim 
'[)us  est  peculiari  multaque  adstrictioue  ;  Pallidiorem  vero,  ubi  magis 
iraecipitandi  et  absorbendi,  humores  vitosos  intentio  est,  mode  prius 
probe  a  lapillis  et  depuretur." 

Section  3  is  devoted  to  the  '  Pharmaeeutica' ;  section  4  to  '  Thera- 
peutica.' 

One  prescription  may  be  quoted,  for  it  gives  an  example  o£  the 
iarly  use  of  the  word  chocolat — 

IV  Conserv.  rosar-antiq.          ...       ...    ^j. 

Flor  borrag   ^ss. 

Chocolat                 ...       ...       ...       ...       ••.  5^j- 

Catechu        ...       ...       ...       ...       ■.•       ..•  SJ- 

Vin.  Malvat.  q.  s.   cum  °^  cinnam,  rosar.  a.  g.  j.  m.  sic  viro 
;uidt.m  primario  in  eructationo   veutriculi,  qua  pryomodum  con- 
.Lictabatur.    {By  G.  Claridyc  Vruco,  Pharm.  Journ.,  Jan.  1892.) 
u 
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VALERIANEiE. 

Valeriana  ■Walliehii. 
Aitchison  (Notes  on  Prod,  of  W.  Afghanistan  and  N.-E.  Persia, 
p.  96)  states  that  gur-hulchorah  is  a  trade  name  for  the  roots  of  this 
plant  in  Afghanistan.  He  remarks  : — "  A  Kabul  trader  at  Leh  told 
me  that  it  was  the  same  as  gur-  balchoralt  in  the  Peshawr  trade, 
and  owing  to  a  load  of  which  he  was  once  nearly  driven  mad  in 
conveying  it  from  Kabul  to  Peshawur,  by  all  the  cats  in  the  country 
surrounding  him  at  night,  wherever  he  halted."  Aitchison  supposes 
the  name  to  be  a  contraction  of  Gurba-bfdchorak,  which  woidd 
signify  ''the  cat  valerian." 

COMPOSITE. 

Solidago  Virga-aurea. 

Dr.  Mascarel  is  said  {La  France  Medicals,  Oct.  8,  1889)  to  have 
used  the  plant  very  successfully  in  cases  of  dropsy.  It  has  long  been 
used  by  country  practitioners  to  produce  diaphoresis.  It  grows 
plentif  ally  in  the  Northern  parts  of  the  United  States,  and  resembles 
Sol-odora,  the  "  sweet-scented  golden  rod,"  or  "  blue -mountain  tea." 
In  administering  it  for  cardiac  dropsy,  Dr.  Mascarel  reduces  the 
dried  plant — stems,  leaves  and  flowers — to  a  coarse  powder,  and 
gives  it  in  doses  of  one  tablespoonful,  beaten  with  an  entire  egg 
(yolk  and  white).  He  gives  but  one  dose  on  the  first  day;  but  on 
each  of  the  following  days  he  adds  a  tablespoonful,  until  seven  or 
eight  doses  are  being  taken  during  the  twenty-four  hours.  The 
diui-esis  is  said  to  continue  until  oedema  permanently  disappears. 

Helenin  in  Tuberculosis. 

Helenin  has  now  for  some  time  been  before  the  medical  public  as  a 
remedy  in  phthisis,  but  without  any  apparent  progress  in  its  use. 
Dr.  T.  J.  Bokenham  has  published  an  account  of  numerous  experi- 
ments made  by  him  as  to  the  real  value  of  the  substance,  and  so  far 
as  can  be  gathered  from  the  account  given  in  the  British  Medical 
Journal  (Oct.  17,  p.  838)  it  would  appear  that  the  crystalline  bodies 
occurring  in  Inula  TIehnium  are  difficult  to  separate  on  a  large  or 
commercial  scale,  and  that  consequently  alantic  anhydride  vas  the 
only  substance  procurable  commercially  for  his  experiments.  The 
other  crystallized  bodies  were,    however,    obtained  in  sufficient 
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I  quantity  for  laboratory  experiments.    These  experiments  showed 
J  that  any  of  the  crystalline  bodies  would  prevent  the  growth  of  the 
t tubercle  bacillus  if  present  in  the  proportion  of  1  in  10,000,  and  in 
any  ordinary  cultivating  medium  for  this  bacillus.    The  effect  of 
die  administration  of  the  alantic  anhydride  appeared  to  be  to  pro- 
long life  for  a  time  in  the  animals  experimented  on,  but  not  to 
; ;  prevent  a  fatal  result.    Helenin  has  also  been  lately  given  with  good 
; results  in  leucorrhoea  in  the  dose  of  2-4  centigrammes  (Rep.  de 
:  .Phann.,  Oct.,  p.  481).    (Fharm.  Journ.,  Oct.  31,  1891.) 

Pluchea  lanceolata. 

Description.  — Shrubby,  hoary  pubescent,  with  sessile,  very  coria- 
fceous,  oblong  or  oblanceolate  entire  leaves,  one  to  two  inches  in 
Uength,  having  strong  very  oblique  nerves  on  both  surfaces.  When 
ddry,  the  leaves  are  of  a  pale  yellowish -green.  Heads  of  flowers  in 
n.'iompound  corymbs  about  the  size  of  Groundsel,  purple,  involucre 
)bracts  contracted  at  the  mouth,  outer  bracts  obtuse,  hoary.  The 
ddrug  has  no  marked  taste. 

Chemical  composition. — The  taste  of  these  leaves  is  saltish  and 
siromatic.  They  yield,  in  an  air-dried  state,  16*93  per  cent,  of 
Dinineral  matter,  consisting  largely  of  alkaline  chlorides,  the  cubical 
:;rystals  of  which  were  deposited  on  inspissating  the  alcoholic  and 
Hqueous  extracts  of  the  plant.  Caoutchouc,  and  an  organic-acid 
:  living  a  green  precipitate  with  ferric  salts,  were  present,  but  no 

ilkaloid.  We  have  tried  some  experiments-  wilh  preparations  of 
i  Pluchea  leaves,  and  conclude  that,  weight  for  weight,  they  are  much 

vveaker  than  senna  leaves  in  their  cathartic  action. 

Tho  Existeuce  of  a  Mydriatic  Alkaloid  in  Lettuce. 

The  attention  of  the  author  was  drawn  a  few  months  ago  to  the 
Tiydriatic  action  of  an  extract  pi'epared  at  Hitchin  from  common 
■ttuce,  Lactuca  saliva,  when  in  flower.    On  examination,  the  myd- 
•itic  action  was  found  to  be  due  to  an  alkaloid.    The  extract 
■losely  resembled  belladonna  extract  in  appearance,  smell,  and  taste; 
:  i)ut  a  dose  of  5  grains  had  been  taken  without  injurious  effects. 
IThree  other  commercial  extracts  of  lettuce  were  examined— namely, 
1  in  extract  of  wild  lettuce,  Lactuca  virosa,  prepared  according  to  the 
'  Hrections  of  the  British  Pharmacopoeia,  the  history  of  which  was 
uikiiown,  and  extracts  of  both  the  wild  and  the  cultivated  lettuce 
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proparecT  at  Market.  Deoping,  in  Lincolnshire.  An  extract  of  that 
variety  of  the  cultivated  plant  known  as  Cos  lettuce  was  also 
examined.  They  all  contained  an  alkaloid  which  had  a  very  marked 
power  of  dilating  the  pupil  of  the  eye.  Finally,  a  dried  specimen  of 
wild  lettuce,  collected  when  in  flower,  was  examined.  It  contained 
a  mydriatic  alkaloid. 

The  impure  alkaloid  obtained  from  the  extract  wae  a  light  brown 
syrup,  which  possessed  powerful  mydriatic  properties.  In  order  to 
purify  it,  it  was  converted  into  the  oxalate.  The  alkaloid  recovered 
from  the  pure  oxalate,  when  crystallized  from  chlorofonn,  closely 
resembled  hyoscyamine,  both  in  appearance  and  in  melting  point. 
The  aurochloride  was  then  produced  by  the  usual  methods,  and  this, 
after,  recrystallization,  was  obtained  in  the  shining  flat  needles 
characteristic  of  the  aurochloride  of  hyoscyamine.  The  estimation  of 
the  gold  and  the  base  in  this  componnd  showed  that  the  alkaloid  was 
one  of  three  isomeric  mydriatic  alkaloids,  having  the  formula 
C''H"NO^  while  its  melting  point  was  159-75°  (corr.),  and  closely 
corresponded  with  that  ascribed  by  Ladenburg  to  the  aurochloride  of 
hyoscyamine.  The  plant  does  not  appear  to  contain  a  second 
mydriatic  alkaloid,  although  it  must  be  remembered  that  only  small 
quantities  of  material  were  operated  upon. 

The  author  has  just  shown  that  both  wild  and  cultivated  varieties 
of  lettuce,  especially  when  the  flowering,  stage  is  reached,  contain 
hyoscyamine,  the  mydriatic  alkaloid  occurring  in  Hyoscyamus  niyer, 
Jtropa  Belladonna,  and  other  plants  belonging  to  the  natural  order 
SolanacecB,  and  it  is  probable  that  to  the  presence  of  this  alkaloid  the 
sedative  and  anodyne  properties  of  extract  of  lettuce  are  due. 

That  this  important  constitixent  has  been  until  now  overlooked  is 
probably  due  to  the  fact  that  in  chemical  investigations  upon  lettuce 
the  dried  milk  sap,  laetucarium,  has  alone  been  examined,  although 
its  value  as  a  sedative  and  anodyne  is  by  no  means  estabUshed.  The 
author  found  that  laetucarium  of  both  English  and  German  manu- 
facture was  devoid  of  mydriatic  properties  and  contained  no  alkaloi^ 
whatever. 

The  fact  that  lettuce  contains  a  poiso  nous  alkaloid  is  not  of  gi'cat 
importance  in  connection  with  its  use  as  a  vegetable,  since  it  is  only 
used  for  this  purpose  in  the  early  stages  of  its  growth,  before  tlic 
bitter  milk  has  been  produced,  when  the  hyoscya  mine  is  only  present, 
if  at  all,  in  minute  quantities.    The  amount  of  mydriatic  alkaloid  in 
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the  extract  prepared  from  garden  lettuce  when  in  flower  is  not  more 
than  0*02  per  cent.  Nevertheless,  cases  have  been  recorded  in  which 
the  immoderate  consumption  of  lettuce  has  led  to  unpleasant  and 
even  fatal  results.  Lettuce  belongs  to  the  natural  order  CoviposiUc, 
This  is  the  first  occasion  on  which  hyoscyamine  has  been  found  in 
plants  not  belonging  to  the  natural  order  Solanacece.  (^By  T.  S. 
Dymond,  from  the  Research  Laboratory  of  the  Pharmaceuiical 
/Society  of  Great  Britain.) 

Tagetes  erecta. 
The  flowers  contain  a  crystallizable  substance  quercetagetin,  having 
the  composition  C'EL'^'^O^^  +  4H''0 ;  it  is  the  yellow  colouring  matter; 
its  reactions  in  alcoholic  solution  are  the  same  as  those  of  quercetin, 
but  it  differs  from  the  latter  in  crystalline  form  and  solubility  in 
alcohol.    (Bull.  Soc.  Chim.  [27]  xxviii.,  337.) 

Saussurea  Lappa. 

Schimmel  &  Co.  in  their  Eeport  (April,  1892)  state  that  Kusht 
root  yields  one  per  cent,  of  a  light  yellow  essential  oil,  which 
possesses  a  sp.  gr.  of  0*982,  and  a  rotatoiy  power  of  +  15°  20^  in  a 
tube  of  100  mm.  It  begins  to  boil  at  275°,  and  about  one-half  goes 
over  below  315°  ;  then  complete  decomposition  takes  place,  producing 
a  very  disagreeably-smelling  vapour.  When  treated  with  soda,  a  part 
of  the  oil  combines  with  it,  and  can  be  separated  by  acids.  The  root 
has  a  violet  odour,  but  it  does  not  seem  to  yield  an  odorous  oil  of  that 
perfume.  Messrs.  Schimmel  state  that  the  odour  of  the  oil  I'esemblcs 
at  first  that  of  elecampane.  After  the  volatilization  of  this  odour, 
in  about  24  hours,  the  violet  odour  develops,  but  not  sufficiently 
strong  to  indicate  that  the  oil  could  be  of  practical  use. 

Mr.  McDonell,  Conservator  of  Forests  in  Kashmir,  reports  that 
the  plant  grows  as  high  as  9,000  to  10,000  feet.  The  dried  root 
sells  at  Rs.  25  per  maund.  It  is  collected  by  villagers  and  paid 
for  at  Tchsils.    The  chief  purchaser  is  a  Bombay  Chinaman. 

CAMPANULACEiE. 
Lobeline. 

The  only  active  principle  of  Lobelia  infiata  has  recently  been  investi- 
gated by  Dr.  H.  Dresser. 

Warm-blooded  animals  poisoned  by  means  of  lobeline  succumb  to 
respiratory  paralysis,  so  it  is  to  be  included  among  the  respiratory 
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poisons.  In  dogs  the  physiological  action  of  lobelinc  is  first  manifest- 
ed by  a  paralysis  of  the  voluntary  movements  and  by  a  concomitant 
exaggeration  of  the  reflexes.  Later  these  effects  are  complicated  by 
a  paralysis  of  the  motor  nerves,  analogous  to  that  produced  by  curare. 
Through  its  paralyzing  action  on  the  cardiac  branch  of  the  pneumo' 
gastric,  lobeline  resembles  in  its  action  the  nicotine  group.  In  warm- 
blooded animals  the  influence  of  lobeline  is  found  in  a  great  exalta- 
tion of  the  respiratory  activity.  It  produces  an  acceleration  of  tlie 
respiratory  movement,  which  is  more  persistent  when  the  pneunio- 
gastric  nerves  are  intact  than  when  they  have  been  divided.  Further, 
the  amplitude  of  the  respiratory  movements  is  increased,  and  the 
power  of  the  respiratory  muscles  appears  to  be  also  augmented. 
Under  the  influence  of  comparatively  small  doses  of  lobeline,  the  in- 
hibitory influence  of  the  pneumogastric  on  the  heart,  as  well  as  its 
action  on  the  bronchial  muscles,  is  suppressed.  The  respiratory 
muscles  appear  to  receive  especial  stimulation  from  the  respiratory 
centre  when  the  latter  is  under  the  influence  of  lobeline  ;  as  a  result, 
the  work  accomplished  by  the  heart  and  respiratory  muscles  is  great- 
ly augmented.  In  comparison  with  the  other  agents  which  stimulate 
the  respiratory  functions,  lobeline  possesses  the  advantage  over  hydro- 
cyanic acid  in  its  freedom  from  depressing  action,  while  it  surpasses 
aspidospermine  in  energy.  It  therefore  seems  evident  that  the 
employment  of  lobeline  as  an  anti- asthmatic  is  substantiated  by  experi- 
mental facts,  though  the  author  has  not  made  any  clinical  experi- 
ments and  offers  no  suggestions  as  to  the  proper  form  of  employment 
of  this  alkaloid,  {Archiv.fur  Experimentelle  Pathologie  tind Fharma- 
cologie,  26  Band,  Heft  3  und  4.) 

H.  Paschkis  and  A.  Smita  (^Akademie  d.  Wissen.,  JFien,  April  I7r 
1890,  through  Chem.  Zeit.,  1890,  594)  use  the  following  method  for 
preparing  lobeline  :  The  herb  of  Lobelia  injlata  is  extracted  with 
water,  acidified  with  acetic  acid,  the  extract  partly  evaporated,  made 
alkaline  and  extracted  with  ether.  An  extract  was  taken  up  with 
water  and  being  acid  was  made  alkaline  and  shaken  ^^^th  ether. 
The  ether  was  evaporated  and  the  alkaloid  obtained  as  a  thick  oil 
of  a  yellow  colour.  For  purifying,  the  alkaloid  was  dissolved  m 
ether,  shaken  with  water  acidulated  with  hydi-ochloric  acid,  then 
made  alkaline  and  taken  up  with  ether.  This  was  repeated  three 
times,  the  ethereal  solution  then  dried  with  potassium  hydrate,  and 
the  ether  distilled  in  an  atmosphere  of  hydrogen.    The  free  alkaloid 
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r  the  sulpliate  was  suspended  in  10  per  cent,  potassium  hydrate 
ilution  and  treated  with  4  per  cent,  potassium,  permanganate, 
until   the    green   colour  disappeared  only  slowly.    The  mixture 
was  then  filtered,  acidified  with  sulphuric  acid,  extracted  with  ether, 
this  evaporated  and  residue  recrystallized  from  water.    This  proved 
tto  be  benzoic  acid.    (^Am.  J  own.  Pharm,,  July,  1890.) 

PEIMULACE^. 

Anagallis  arvensis. 

A.  Schneegas  (Joicm.  Pharm.  von  Els.  Lothr.,  1891,  171)  has 
parated  from  this  plant  two  glucosides  identical  with  those  obtain- 
ed from  quillaia  and  senega.    The  plant  is  said  to  be  used  in  Mexico 
us  a  substitute  for  soapwort. 

SAPOTACE^. 
Indian  Gutta-percha. 

The  natural  sources  of  supply  of  gutta-percha,  and  the  possibility  of 
Itheir  exhaustion,  were  referred  to  in  the  Keio  Reports,  1876  (p.  23)  ; 
1887  (pp.  30,  31)  ;  and  1881  (pp.  38-46).    A  few  trees,  natives  of  the 
Indian  peninsula,  yield  substances  more  or  less  similar  to  gutta-percha. 
One  of  these  is  Dichopsis  ellipiica,  Dalz.  {=.Bassia  ellipiica,  Isonandra 
.  acuminata). 

The  following  note  on  this  plant  appeared  in  the  Report  of  the  Royal 
Gardens,  Kew,  1881,  p.  44  : — 

"  This  tree  appears  to  be  common  on  the  Malabar  Coast,  the  forests 
( of  Coorg,  thcWynaad,  Travancore,  &c.  It  grows  to  a  height  of  80  or 
1 90  feet.  A  substance  similar  to  the  gutta-percha  of  commerce  is 
1  procured  by  tapping,  but  the  tree  requires  an  interval  of  rest  of  some 
i  hours,  or  even  of  days,  after  frequent  incision.  In  five  or  six  hours 
I  upwards  of  l^lbs.  was  collected  from  four  or  five  incisions.  The  gum 
:  is  hard  and  brittle  at  the  ordinary  temperature,  but  becomes  sticky 
1  and  viscid  on  the  increase  of  heat.  It  is  not  found  applicable  to  all 
the  purposes  for  which  gutta-percha  is  used,  but  20  or  30  per  cent,  of 
iit  may  be  mixed  with  gutta-percha  without  destroying  its  qualities." 
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The  same  tree  is  referred  to  in  Watt's  Dictionary  of  the  Economic 
Products  of  India,  Vol.  III.,  p.  102.  In  this,  an  extract  taken  from 
DiTiry's  Useful  Plants  of  India,  suggests  that  the  gum  might  be 
usefully  utilised  as  a  sub-aqueous  cement  or  glue ;  or  that,  on  account 
of  its  perfume  when  heated,  it  might  possibly  be  rendered  of  some 
value  to  the  pastille  and  incense  makers.  More  recently  this  gum  has 
been  analysed  by  Mr.  David  Hooper,  F.C.S.,  F.I.O.,  Quinologist  to 
the  Government  of  Madras,  and  the  results  are  given  in  the  Annual 
Report  of  the  Cinchona  Plantations  of  Madras  for  1891,  p.  18: — 

"  Indian  Gutta-percha. — An  abundance  of  gutta-percha  milk  has 
been  yielded  during  the  dry  weather  in  the  Wynad  by  the  Panchotee 
tree  (Dichopsis  elliptica),  and  some  planters  have  been  asking  for 
information  on  the  subject,  and  inquiring  whether  it  could  be  made 
into  a  commercial  article.  The  milk  has  been  known  for  some  years 
to  afford  what  was  called  Indian  gutta-percha  or  Pala-gum,  and  has 
been  used  as  an  adulterant  of  Singapore  gutta.  General  CuUen 
brought  it  to  notice  35  years  ago,  and  Dr.  Cleghorn  published  a 
memorandum  on  the  subject  at  the  time.  It  was  reported  upon  by 
experts  in  London,  who  found  that  it  was  unfit  for  water-proofing 
purposes,  as  its  solution  in  coal-tar  and  turpentine  dry  up  to  such 
a  brittle  consistence  that  the  fabric  is  useless.  It  could  be  used  as  a 
birdlime  or  cement,  and  keeps  well  under  water  as  a  cable  insulator, 
especially  if  mixed  with  some  genuine  gutta.  By  b  oiling  the  milk 
of  the  Panchotee  tree,  a  white  mass  separates,  which  can  be  kneaded 
by  the  fingers,  but  which  becomes  hard  and  brittle  when  cold.  The 
brittle  character  of  this  substance,  I  find,  is  due  to  a  large  proportion 
of  a  crystalline  substance  found  also  in  true  gutta,  and  called  crys- 
talban  or  alban.  Crystalban,  according  to  Payen,  occurs  to  the 
extent  of  14  to  19  per  cent,  in  the  best  kinds  of  gutta-percha,  but 
I  have  extracted  as  much  as  69" 2  per  cent,  of  crystalban  fi'om  the 
dried  secretion  obtained  from  Wyndd.  The  presence  of  a  large 
quantity  of  crystals  in  this  gum,  of  course,  would  interfere  with  its 
utility,  but  crystalban  is  easily  removed  by  boiling  alcohol,  and  the 
residue  consists  of  a  very  good  and  pure  gutta-percha.  I  cannot  see 
why  this  process  could  not  be  used  to  purify  the  Indian  gum  and  so 
obtain  an  article  similar  to  the  Malayan  article." 

A  note  on  a  gum  from  a  closely  allied  plant  (Dichopsis  obovata, 
C,  B.  Clarke)  received  at  Kew  from  Burma  appeared  in  the 
Bulletin,  18'J2,  p.  '215.    {Keto  Bulletin^  Dec.  1892.) 
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STYEACE^. 

The  Varieties  of  Benzoin. 

The  source  of  the  different  varieties  of  gum  benzoin  known  to  com- 
nerce,  and  many  points  regarding  the  mode  of  preparation  of  the 
ilrug,  are  still,  to  a  large  extent,  matters  of   conjecture.  Some 
iiuthorities,  including  Dr.  Treub,  the  well-known  director  of  the 
Buitenzorg  botanical  gardens,  are  of  opinion  that  Penang  and  Palem- 
)aBg  benzoin  are  yielded  by  the  same  tree,  and  that  the  difference  in 
lie  appearance  and  in  the  yield  of  cinnaniic  acid  of  the  two  kinds  is 
used  by  differences  in  their  mode  of  preparation.    Mr.  Holmes 
llloes  not  agree  with  this  view,  but  inclines  to  the  belief  that  the 
pumatra  and  Palembang  varieties  are  both  produced  by  the  same 
ee — styrax  benzoin — and  that  the  Penang  gum  is  sui  generis,  prob- 
ibly  the  pix)duee  of  the  Styrax  subdenticulata,  Miq.,  which  occurs 
^  n  Western  Sumatra.    Hanbury  offers  no  definite  opinion  on  the 
ubject,  nor  does  Fliickiger,  in  his  last  edition,  just  published,  of  the 
''harmacognosie.    Contributions  to  the  elucidation  of  a  subject  upon 
\  liich  so  much  divergence  of  view  exists  among  authorities  are 
1  ways  welcome,  and  they  become  doubly  valxiable  when  they  are 
he  result  of  careful  local  examination.    In  London  the  druggists 
|.  listiuguish  four  varieties  of  benzoin,  viz. — Siam,  the  costliest  variety; 
Muuatra,  which  comes  next  in  value  ;  Penang,  which  is  a  comparative- 
recent  addition  to  our  Materia  Medica,  and  Palembang,  the  kind 
,  jstly  used  by  benzoic-acid  manufacturers.    Leaving  Siam  gum, 
rhich  is  obtained  from  the  mainland  of  Asia,  out  of  account  alto- 
I  jether,  it  is  evident  that  the  nomenclature  of  the  remaining  three 
!  -arieties  is  not  only  altogether  fanciful,  but  actually  calculated  to 
i  aislead.    In  Penang  itself  no  benzoin  is  produced,  and  the  gum 
'[:  vhich  is  imported  by  way  of  that  great  emporium  of  the  trade  of  the 
)utch  East  Indies  is  almost  entirely,  if  not  wholly,  collected  in  the 
Hland  of  Sumatra.    Palembang  gum  also  is  the  produce  of  the  same 
i  -land,  Palembang  being  simply  the  chief  settlement  of  the  residency 
i  f  the  same  name,  in  the  south-eastern  part  of  the  island  of  Sumatra, 
i'  /here  a  great  part  of  the  benzoin  of  commerce  is  brought  to  market, 
j;  ,nd  whence  it  is  sent  on  to  Singapore  or  Penang  on  its  way  to  Europe. 
'  iumatra,  though  it  has  been  nominally  under  Dutch  rule  for  over 
i  wo  centuries,  still  contains  some  of  the  least-known  spots  on  earth, 
|i  Jid  the  detailed  account  of  the  cultivation  and  collection  of  benzoin 
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in  one  of  the  remoter  districts  of  the  island,  which  we  owe  to  Mr.  L 
M.  Vonck,  a  member  of  the  Dutch-Indian  Civil  Service,  stationed 
at  Sekajoe,  in  Sumatra,  and  which  is  published  in  the  last  issue  of 
the  J ournal  of  the  Netherlands  Society  for  the  Advancement  of 
Industry,  is,  therefore,  an  acceptable  addition  to  our  knowledge  of 
the  collection  of  this  important  drug  and  the  manner  in  which  it 
passes  into  commerce.    Mr.  Yonck  does  not  refer  to  the  gum,  of 
which  he  speaks  either  as  Palembang,  Penang,  or  Sumatra  benzoin, 
and  it  may,  therefore,  be  taken  for  granted  that  those  classifications 
are  unfamiliar  to  him.    The  gum  of  which  he  writes,  and  which 
appears  the  only  kind  brought  into  commerce  from  south-eastern 
Sumatra,  is  evidently  all  obtained  from  one  tree,  and  seems  to  coiTe- 
spond  with  the  kinds  known  to  our  draggists  as  Penang  and  Palem- 
bang.   So  far  as  his  evidence  goes,  therefore,  it  certainly  favours 
Dr.  Treub's  opinion  that  there  is  no  difference  between  the  commercial 
source  of  Penang  and  Palembang  benzoin.    The  benzoin-tree  [Slyrax 
Benzoin,  or,  in  Malay,  pohon  Kemenjan,  or  Menjan)  occm-s,  accord- 
ing to  Mr.  Yonck,  in  various  portions  of  the  high  and  low  lands  of 
the  residency  of  Palembang.    It  grows  up  to  an  altitude  of  about 
600  feet  above  sea-level,  either  in  small  clusters  or  sporadically 
between  other  trees.    Formerly  little  attention  appears  to  have  been 
paid  to  benzoin -culture.    At  any  rate,  the  standard  writers  on  the 
products  of  the  Dutch  Indies  only  mention  benzoin  as  being  collected 
from  wild-growing  trees  in  the  virgin  forests  of  the  Upper  Bhtie, 
on  the  Lalang  and  Toengkal  rivers,  and  in  the  wilds  of  Batang  Lakoh 
in  the  country  of  the  Koeboes.    But  the  easy  nature  of  the  culture, 
and  the  high  prices  which  good  benzoin  realised  in  former  years 
(from  £6  to  £8  10s.  per  picul),  acted  as  strong  incentives  to  the 
extension  of  the  plantation.   There  are  only  a  few  parts  of  the 
residency  of  Palembang  in  which  the  benzoin-tree  is  either  scarce  or 
non-existent.    In  some  other  districts  the  tree  is  found  wild,  but  its 
gum  is  never  collected,  nor  is  the  tree'cultivated  systematically.  The 
principal  districts  in  which  the  benzoin-tree  is  systematically  culti- 
vated in  gardens  are  the  divisions  of  Iliran,  Banjoeasiu,  and  Moesi 
Bir.    In  the  Koeboe  country,  already  referred  to  above,  in 
virgin  forests  of  which  the  benzoin-tree  was  formerly  of  very  com- 
mon occuiTence,  it  has  now  almost  been  extii^pated.    The  tree 
flourishes  in  various  kinds  of  soil,  but  experience  shows  a  high, 
sandy  soil,  free  from  danger  of  inundation,  to  be  most  fitted  foi  i 
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^pagation.    On  low-lying,  ricli,  and  clayey  soil  the  tree  grows  up 
>re  rapidly,  but  its  gum  is  then  of  such  a  poor  quality  that  the 
iltivation  yields  little  or  no  profit.    On  such  a  soil  there  is  aJso 
luger  of  floods,  which  are  fatal  to  the  tree.    Marshy  or  stony  soil 
altogether  unsuited  to  the  culture.    The  tree  is  propagated  from 
^  seed,  which  is  of  a  reddish  colour,  almost  round  in  shape,  and  of 
iti  size  of  a  marble.    It  is  enclosed  in  a  green  shell,    "When  the 
ould-be  planter  has  gathered  a  sufficient  quantity  of  the  seeds,  which 
e  a  favourite  food  of  wild  beasts  of  the  forest,  he  plants  them  out 
1  rows  in  the  paddy-field,  Just  before  the  paddy  crop  is  put  in  the 

(round.    Sometimes  the  young  benzoin. shoots  which  have  grown  up 
round  the  parent  stem  are  dug  out  and  transplanted  among  the 
icldy.    The  object  of  the  plantation  on  the  paddy-field  is  to  secure 
le  necessary  shade  for  the  seedlings,  which  would  be  easily  killed 
\y  the  fierce  sunlight.    Two  seeds  are  usually  planted  in  one  hole  ; 
'  both  come  up,  the  weaker  plant  is  generally  destroyed.    If  the 
iialture  takes  place  by  means  of  young  shoots  from  the  parent  tree, 
iiese  shoots,  before  planting,  are  stripped  of  their  leaves,  and  placed 
n  water  in  bunches  of  about  twenty-five,  being  kept  afloat  between 
iwo  bamboo  sticks.    When  fresh  leaves  have  grown  upon  the  shoots, 
laey  are  planted  out  in  an  oblique  hole,  wliich  is  left  open  for  a  time, 
'i.'he  new  benzoin -tree  grows  from  the  roots  of  the  young  shoot,  after 
•'hich  the  stem  of  the  latter  perishes.    The  natives  appear  to  take 
.  o  trouble  whatever  in  weeding  their  benzoin  plantations,  and  many 
tf  the  plants  are  therefore  suffocated  by  creepers  and  weeds.  Only 
ffter  a  lapse  of  seven  years  the  native  returns  to  the  spot  where  he 
I'lanted  his  seeds  or  shoots  for  the  purpose  of  gathering  his  first 
;rop  of  juice.    By  that  time  the  shoot  has  grown  into  a  fine  tree, 
»r,ranching  and  bearing  leaves  at  the  top  only,  and  from  25  to  40  feet 
HQ  height.    When  once  the  tapping  of  the  tree  has  commenced,  its 
r^owth  is  almost  arrested,  and  the  colour  of  its  bark  gradually 
ihanges  from  pale  grey  to  bi'own.    If  the  tree  is  left  to  grow  wild, 
tts  height  trebles  or  quadruples,  some  of  the  specimens  in  the  virgin 
orest  being  over  250  feet  high.    The  incisions  made  in  the  tree  are 
ilmost  triangular  in  form,  and  are  made  at  regular  intervals  and  on 
11  systematic  and  invariable  plan.    A  yellowish  juice  begins  to  exude 
trom  the  incisions  a  week  after  they  are  made,  but  not  until  six 
weeks  or  two  months  after  its  appearance  has  it  hardened  sufficiently 
CO  admit  of  being  coUected,    The  tree  becomes  exhausted  between  its 
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seventeenth  and  its  nineteenth  year,  the  di^ing-up  process  com- 
mencing at  the  lower  pai-t.    The  natives  collect  three  differmt 
qualities  of  gnm,  classed  according  to  the  lightness  of  their  colour 
and  their  freedom  from  bark  and  other  impurities,    A  full-grown 
benzoin-tree  yields  from  1  to  3  catties  (  =  1  j  to  4  lbs.)  every  season, 
and  its  cultivation  is  a  source  of  considerable  affluence  to  its  pro- 
prietor.  In  the  Moesi  Ilir  District  several  propi'ietors  own  from  500  to 
7,000  benzoin-trees  each.    During  the  recent  years  of  low  prices, 
however,  the  cultivation  has  been  carried  on  with  great  want  of  care, 
and  in  some  parts  a  garden  of  2,000  trees  now  yields  hardly  as  much 
gum  as  a  garden  of  500  trees  did  when,  some  years  ago,  the  collec- 
tion of  gum  was  carefully  attended  to.    Still,  the  benzoin -producing 
villages  of  Sumatra  are  among  the  most  prosperous  in  the  whole 
island.    If,  throiigh  carelessness,  as  sometimes  happens,  the  collection 
of  the  gum  from  some  trees  is  forgotten  during  the  season,  the  gum, 
after  some  months,  is  found  to  have  exuded  in  great  lumps,  which 
have  become  quite  hard,  and  are  covered  with  a  dirty  layer  of 
black.    These  pieces  are  cut  from  the  trees  with  an  axe,  and  roughly 
rinsed  in  the  nearest  creek.   Afterwards  hot  water  is  poured  over 
this  gum,  which  softens  it  and  renders  it  fit  for  packing.  Palembang 
is  the  trade  centre  for  the  district,  and  the  Chinese  merchants  there 
are  the  principal,  if  not  the  only,  buyers.    They  systematically  adul- 
terate the  benzoin  by  the  addition  of  inferior  gum-resins,  wood,  or 
earth,  and  it  is  said  that  for  many  years  not  a  single  parcel  of  pure 
benzoin  has  been  exported  from  Palembang.    The  average  bcuzoin 
exports  from  Palembang  are  about  700  tons  per  annum.    Mr.  Vonck 
mentions  that  the  gum  exported  from  Padang  on  the  west  coast  of 
Sumatra  is  more  valuable  than  that  brought  into  commerce  from 
Palembang.    This  has  sometimes  been  ascribed  to  its  greater  rich- 
ness in  cinnamic  acid,  but  Mr.  Vonck  believes  it  to  be  due  rather  to 
the  greater  care  which  is  bestowed  upon  its  collection.    As  the 
Penang  and  Palembang  gums  are  the  least  valuable  on  the  Loudou 
market,  and  their  prices  correspond  most  nearly  to  the  figures  given 
by  Mr.  Yonck  as  the  local  value  of  the  gum,  equalling  from  about 
5s.  to  40s.  per  cwt.  ;  this  may  be  taken  as  additional  evidence  in 
favour  of  the  view  that  the  Palembang  and  Penang  varieties  are 
identical,  and  that  the  gum  known  in  London  as  "  Sumatra  "  is  the  pro- 
duct of  the  western  districts  of  Sumatra,  and  may  possibly  be  obtained 
from  a  different  tree.    (^C'/iemht  and  Drufjgisi,  Sept.  20,  18'.*  1.) 
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An  interesting  paper  on  the  origin  of  Benzoin  by  Fritz  Ludy 
appeared  in  Archiv  de  Pharmacie,  231-43,  an  abstract  of  which  is 
ontained  in  the  Fharm,  Journ,,  April  29,  1893. 

APOCYNACE^. 

Rauwolfla  serpentina,  Benih. 

l^ote  on  certain  reactions  of  an  alkaloid  contained  in  the  roots. 

In  the  Pharmacogrophia  Indica,  Vol.  II.,  p.  416,  one  of  iis  described 
i  he  proximate  composition  of  the  root  of  ih.B  Rauivoljia  serpentina, 
lenth.,  and  noted  the  presence  of  one  or  more  alkaloidal  principles. 
This  cornmunication  deals  chiefly  with  the  colour  reactions  of  an 
alkaloid  which  we  have  separated  from  the  roots,  and  provisionally 
tei-med  psendobrucine. 

The  isolation  of  the  alkaloid  in  a  pure  condition  was  attended  with 
(  difficulty.    In  our  first  experiments,  the  pounded  root  was  exhausted 
^with  boiling  80  per  cent,  alcohol,  and  the  alcohol  free  extract  treated 
■with  cold  water  acidulated  with  sulphuric  acid,  by  which  a  large 
;  amount  of  dark  resinous  matter  was  separated.    The  aqueous  acid 
5 solution  was  then  precipitated  with  Mayer's  reagent,  but  the  preci- 
!  pitate  on  decomposition  did  not  yield  the  alkaloid  in  a  piu'e  condition, 
I  o-s\ang  to  a  certain  amount  of  resinous  matter  being  precipitated 
with  the  alkaloid  by  the  reagent,  and  which  was  subsequently 
dissolved  by  the  amylic  alcohol  employed  to  separate  the  alkaloid 
after  its  liberation  from  the  mercury  compound.    Attempts  were 
'  made  to  separate  dissolved  resinous  matter  from  the  aqueous  acid 
:  solution  of  the  alkaloid  by  agitation  v/ith  amylic  alcohol,  but  the 
sulphate  of  the  alkaloid  was  freely  soluble  in  this  alcohol.    In  ether 
;  the  alkaloid  was  only  veiy  slightly  soluble.    Ultimately,  the  pounded 
root  was  percolated  with  chloroform,  the  chloroform  evaporated  off, 
:  and  the  extract  treated  with  water  acidulated  with  sulphuric  acid. 
The  acid  aqueous  solution  of  the  alkaloid  was  then  agitated  with 
'  chloroform,  which  separated  some  colouring  matter  and  a  trace  of  alka- 
loid.   The  chloroform  was  then  separated  and  the  acid  solution  made 
alkaline  with  sodic  carbonate  and  rcagitated  with  chloroform ;  this 
■series  of  operations  being  repeated  several  times.    The  final  chloro- 
form extract  was  dried  and  agitated  with  ether,  which  removed  traces 
of  colouring  inattcr.    The  extract  now  formed  a  cinnamon -coloured 
powder,  extremely  bitter,  soluble  in  dilute  acids,  and  dissolving 
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in  ainylic  alcoliol  or  cliloroform  with  a  very  markecl  greenish  fluor- 
escence. An  alcoholic  solution  of  the  alkaloid  did  not  crystalHze, 
and  we  failed  in  obtaining  distinctly  crystalline  salts.  A  solution 
of  the  alkaloid  in  dilute  sulphuric  acid  afforded  with  alkali  ne 
carbonates  and  hydrates  a  bulky  white  precipitate  ;  but  even  after 
repeated  precipitation  and  re-solution,  the  physical  characters  of 
the  alkaloid  were  not  materially  altered,  and  its  solution  in  amyhc 
alcohol  or  chloroform  still  showed  a  marked  fluorescence.  A  solution 
of  the  alkaloid  in  dilute  sulphuric  acid,  when  agitated  with  animal 
charcoal,  completely  lost  its  bitterness,  the  solution  being  at  the  same 
time  completely  decolourized.  The  alkaloid  could  be  again  separated 
from  the  charcoal  by  treatment  with  warm  alcohol,  the  physical 
characters  being  unaltered. 

The  following  colour  reactions  were  noted,  pure  bruciue  being 
tested  at  the  same  time  as  a  control ; — 


Reagent. 


Alkaloid  suspected  to 
be  Bruciue. 


Cone,  sulph.  acid  con- 
taiaiug  a  trace  of 
nitric  acid. 

Cone,  hydi-oc.  acid  ... 

Acetic  acid  ... 

Cone,  nitric  acid 


Sulph.  acid  and  bi- 
chi'omate  of  potash, 

Sulph.  acid  and  KnO"^ 

Chlorine   


Mercurous  nitrate, 
with  slight  excess 
of  HNO^ 

Mayer's  reagent 

Nitric  acid  and  SnCP 

Sulphm-ic  acid  and 
potassium  nitrate. 


Sulphocyanide  of  po- 
tassium. 


Piak  ... 


Colourless   

Coloui'less   

Scarlet,  soon  passing  into 
yellow. 


Yellow,  with  tinge  of  red  ... 


Orange   

Red :  colour  soon  discharged, 
decoloui'ized  by  .ammonia 

Pink   on  wanning,  colour 
deepens  on  standing. 

Pale  yellowish  ppt.,  floe 
culent. 

Purple,  discharged  by  excess 

of  both  reagents. 
Red,    changes    soon  into 

yellow. 


White  ppt.,  sol,  in  excess  of 
noetic  acid,  repptd.  by 
Nal-TO. 


TeUow. 


YeUow. 
Yellow. 

Scarlet,  does  not  become 
yellow  so  soon  as  the 
brucine,  but  only  after 
standing  for  some  time. 

Slight  purple,  not  uuUke 
the  strychnia  reactioii,but 
not  so  marked. 

Violet,  changing  to  .dark 
brown. 

Red  :  colour  not  so  foon 
discharged,  decolourized 
by  ammonia. 

YeUow  on  wanning,  but 
no  pink  coloiu:. 

Pale  yellowish  ppt., 

culent. 
No  purple  colour. 

Red,  with  greenish -pmi^ 
tint  at  the  edges;  i-ea 
colour  deepens  on  stiuia- 

White  ppt.,  .sol.  in  exo^ 
of  ac(-tia  acid,  ri'ppw.  oj 
NaUO. 
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Reagent, 

Brucine. 

Alkaloid  suspected  to 
be  Brucine, 

Bichromate  of  potas- 
sium in  acetic  acid 
solution . 

Platinic  chloride 

Aiiric  chloride 

Potassium  ferrocyan- 
ide. 

Alcoholic  solution  of 
iodine. 

Copious  yellow  ppt.,  with 
difficulty  aoluhlo  in  large 
excess  of  acetic  acid. 

Thick  yellowish  floe,  ppt., 
with  difficulty  soluble  in 
acetic  acid,  but  with  ex- 
ception of  a  few  flocks 
completely  soluble  in 
NaHO. 

Dirty  white  floe,  ppt.,  soon 
changing  to  flesh  coloui', 
soluble  in  excess  of  acetic 
acid,  but  insol.  in  NaHO. 

Light  yellow  ppt.,  soluble 
in  dilute    H^SO'^  The 

in  slight  excess  prevents 
precipitation. 
Alcoholic  solution  of  alka- 
loid, rosette  crystals. 

Copious  yellow  ppt.,  -ndth 
difficulty  soluble  in  large 
excess  of  acetic  acid. 

Thick  yellowish  floe,  ppt., 
readily  soluble  in  acetic 
acid,  but  almost  insolu- 
ble in  NaHO. 

Beautiful  purplish-  red  ppt. , 
soon  changing  to  dirty 
brown,  with  a  green  tinge, 
sol.  in  excess  of  acetic 
acid,  but  insol.  in  NaHO. 

Light  yeUow  ppt.,  sol.  in 
dil.  H^SQi'.  The  presence 

CiT    npp't'.if    fipin    Tn    sli  en  4^ 

excess   does  not  prevent 
precipitation. 
Alcoholic  solution  of  alka- 
loid, no  crystalline  forms 
on  microscopic  examina- 
tion. 

Two  experiments  were  made  to  determine  whether  the  alkaloid 
?  possessed  any  physiological  properties  similar  to  brucine.  In  the 
t  first  expei'iment  '15  gramme  was  dissolved  in  three  drops  of  acetic 
.acid  diluted  with  about  two  di'achms  of  water,  and  injected  into  a 
'  cat's  stomach  at  11-21  a.m. 


11-  37  A.M. — A  quantity  of  half-digested  food  was  vomited  ;  there 
was  a  good  deal  of  frothy  mucus  and  constantly  dribbling  saliva, 
movement  of  the  jaws,  and  application  of  the  paws  to  the  mouth  as 
if  to  remove  some  irritant  matter ;  the  animal  restless  and  much 
distressed. 

12-  30  P.M. — Frothy  mucus  and  saliva  still  flowed  from  the 
mouth,  but  in  smaller  amount ;  vomiting  ceased,  but  now  and  then 
retches ;  animal  not  so  restless. 

1  P.M. — Discharge  of  saliva  ceased;  animal  quiet,  no  further 
symptoms  developed. 

In  the  next  experiment  -022  gramme  of  the  alkaloid  was  dissolved 
in  acetic  acid,  the  solution  evaporated  to  di'yness,  the  residue  dis- 
solved in  a  few  drops  of  distilled  water,  and  the  solution  hypoder- 
mically  injected  into  the  left  hind  leg  of  a  small  frog  at  11-40  A.m. 
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The  frog  was  placed  under  a  large  glass  funnel  and  jumped  about 
a  tap  on  the  glass  being  sufficient  to  make  it  change  its  place. 

11-44  A.M. — Prog  showed  no  inclination  to  move;  when  its  back 
was  touched  with  a  glass  rod  it  made  feeble  attempts  to  move  its 
limbs  ;  some  loss  of  power  was  evident,  but  there  were  no  twitchings 
of  the  limbs  or  convulsive  movements. 

11-46  A.M. — The  frog  did  not  move  its  limbs  even  when  tapped 
on  the  back ;  the  left  leg  appeared  quite  paralysed. 

11-50  A.M.— The  limbs  were  quite  lax,  and  might  be  placed  in  any 
position  without  the  animal  making  any  effort  to  move  them.  When 
placed  on  its  back,  it  now  and  then  made  feeble  attempts  to  move 
the  right  leg ;  then  the  movements  stimulated  sHght  twitchings. 
After  this,  and  until  its  death  at  12  noon,  it  lay  motionless,  the  only 
sign  of  vitality  being  an  occasional  gasp';  limbs  flaccid,  no  convulsions. 
As  a  control  experiment,  another  frog,  a  little  larger,  was  injected 
with  the  same  amount  of  brucine.  Two  minutes  after  the  injection  it 
was  perfectly  motionless  ;  there  was  evidently  loss  of  voluntary  power 
over  the  limbs.  When  placed  on  its  back  and  touched,  it  made  no 
effort  to  move,  but  slight  twitchings  of  the  limbs  were  noticed,  which 
became  more  marked  in  about  a  couple  of  minutes.  Touching  the 
back,  pinching  the  limbs,  or  even  gentle  tapping  on  the  table,  was 
now  sufficient  to  produce  rather  feeble  convulsive  movements,  but 
there  was  no  spasm,  except  when  thus  regularly  induced.  The  frog 
died  about  ten  minutes  after  the  injection.  After  death  the  limbs 
were  not  stiff  but  rather  flaccid. 

Many  of  the  reactions  we  have  described  as  being  afforded  by 
the  alkaloid  we  have  provisionally  termed  pseudobrucine  were  iden-  • 
tical  with  those  yielded  by  brucine  ;  while,  on  the  other  hand,  certain 
reactions  were  quite  different.  The  history  of  the  drug  shows  that 
it  is  employed  as  a  domestic  remedy  in  the  treatment  of  a  large 
number  of  affections,  but  there  is  no  evidence  to  indicate  that  it  is 
supposed  to  possess  any  toxic  properties.  When  we  are  satisfied 
that  we  have  obtained  the  alkaloid  in  a  pure  state,  its  ultimate 
composition,  &c.,  wiU  be  determined.  (C.  /.  H.  Warden  and  Assistant 
Surgeon  Chuni  Lai  Bose,  Pharm.  Journ.,  Aug.,  1892.) 

Oleander  as  a  diuretic  and  hGart-tonic 
F.  V.  Oefele  {Pharm.  Pr.,  Oct.  24,  1891,  pp.  2-6)  draws  attention 
to  the  action  of  this  plant  as  a  diuretic  and  heart -tonic  in  place  of 
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gitalis.  He  considers  au  infusion  of  the  fruit  to  be  preferable  to 
II  otiier  preparations  :  the  infusion  may  be  preserved  from  deteriora- 
iou  by  the  addition  of  a  little  glycerine  or  spirit.    Dr.  von  Oefele 

insiders  that  a  maximum  dose  of  f  of  a  gram  of  the  raw  dinig  or  its 
'[iiivalent  in  solution  should  not  be  exceeded  in  the  24  hoars. 
Nowveaux  Remcdes,  Jan.  24,  1892.) 

Hunteria  corymbosa,  Roxh.,  Wight  Ic,  tt,  428,  1294 ;  Bedd. 

For.  Fl.  Ju,  265. 

Tlie  bark  of  this  tree,  a  native  of  the  Deccan  Peninsula,  Ooro- 
laaudel  Coast,  Tavoy,  Penang,  and  Ceylon,  has  been  shown  by 
Ircshoff  {Meded.  uit  S^lands  Plant.,  vii.,  p.  65)  to  contain  0*3  per 
cut.  of  a  crystalline  alkaloid,  which  also  forms  crystalline  salts,  and 
;ives  a  beautiful  violet  coloration  with  Erdaxann's  and  Frohde's 
cagents.  It  is  a  strong  poison,  and  has  a  sharp,  burning  taste,  even 
^dien  diluted  to  1:  10,000. 

Vinca  pusilla. 

This  plant  is  called  Mulakapundu  in  Tamil, and  the  ryots  of  South 
^^cot  say  that  if  cattle  graze  upon  it    they  beeome   giddy  and 
Ilie.    We  have  chemically  examined  this  plant,  and  find  that  the 
)oisonous  property  is  due  to  an  alkaloid  named  Vmcine,  Avhich  is 
Uistiuguished  by  giving  a  carmine -red  colour  with  pure  nitric  acid. 

ASCLEPIADE^. 
Gymnema  sylvestre. 
In  doses  of  0" 3  to  0*4  gram,  gymnemic  acid  acts  as  an  emetic.  la 
much  smaller  doses  it  is  stated  to  be  very  effective  for  distinguishing 
oho  taste  of  bitter  drugs.    For  this  purpose  a  \  per  cent,  aqueous 
f^olution  containing  a  small  addition  of  alcohol  is  used  for  rinsing  the 
snouth  immediately  before  taking  the  medicine. 

Tlie  acid  is  obtained  by  moistening  the  powdered  plant  with  a 
ilution  of  caustic  soda,  allowing  the  moist  mass  to  stand  in  a  per- 
,Uitor  for  tAVO  days,  and  then  extracting  with  bcn/in.  After 
;moving  the  bcnzin  from  the  percolate  by  distillation,  the  residue 
tlius  left  is  repeatedly  washed  with  ether  and  dried.  The  pro- 
duct forms  a  brownish  crystalline  powder,  which  is  soluble  in  100 
parts  of  water,  freely  soluble  in  alcohol  and  insoluble  in  ether  and 
chloroform.  It  is  decomposed  by  acids.  {A.  Qnirini,  Fhann.  Zeitamj, 
1891,40].) 


178 


ArrENDix. 


LOGANIAOEiE. 

Strychnine  in  snake -bite. 

An  interesting  illustration  of  the  antagonistic  action  of  poisons  is 
given  in  a  letter  we  liave  received  from  Mr.  W.  Rushton,  addressed 
to  his  brother  in  Tasmania  by  Dr,  Mueller,  of  Yackandandah, 
Victoria,  in  which  he  states  that  in  cases  of  snake-bite  he  is  usin^  a 
solution  of  nitrate  of  strychnine  in  240  pai'ts  of  water  mixed  with  a 
little  glycerine.  Twenty  minims  of  this  solution  are  injected  in 
the  usual  manner  of  a  hypodermic  injection,  and  the  frequency  of 
repetition  depends  upon  the  symptoms  being  more  or  less  threaten- 
ing, say  from  10  to  20  minutes.  When  all  symptoms  have 
disappeared,  the  first  independent  action  of  the  strychnine  is  shown 
by  slight  muscular  spasms,  and  then  the  injections  must  be  discon- 
tinued unless  after  a  time  the  snake -poison  again  reasserts  itself. 
The  quantity  of  strychnine  required  in  some  cases  has  amounted  to 
a  grain  or  more  within  a  few  hours.  Both  poisons  are  thoroughly 
antagonistic,  and  no  hesitation  need  be  felt  in  pushing  the  use  of 
the  drug  to  quantities  that  would  be  fatal  in  the  absence  of  snake- 
poison.  Out  of  about  one  hundred  cases  treated  by  this  method, 
some  of  them  at  the  point  of  death,  there  has  been  but  one  failure, 
and  that  arose  from  the  injections  being  discontinued  after  one  and 
a  quarter  grain  of  strychnine  had  been  injected.  Any  part  of  the 
body  will  do  for  the  injections,  but  Dr.  Mueller  is  in  the  habit  of 
making  them  in  the  neighbourhood  of  the  bitten  part  or  directly 
upon  it.  {Phartn.  Journ.,  June  '1  3,  1891.)  These  results  are  opposed 
to  the  experiments  instituted  by  the  Commission  appointed  in  India 
to  investigate  the  influence  of  artificial  resijiration,  intravenous 
injection  of  ammonia,  &;c.,  in  Indian  and  Australian  snake-poisoning 
(1874).  More  recently,  A.  A.  Kanthaek  {Jr.  Physiology,  Vol.  XIII., 
Nos.  3  and  4,  1892)  has  shown  that  strychnine  is  neither  a  chemical 
nor  physiological  antidote  of  cobra- albumose  ;  and  he  is  of  opinion 
•that  "no  false  hopes  should  be  raised  or  fostei-ed  as  to  a  cuic  by 
strychnia.'? 

BORAGINEiE. 

The  active  principle  of  the  Boragineoe. 
Schlagdenhauffeu  and  Reeb  have  examined  the  roots,  stalks,  leaves^ 
and  seeds  of  Cytwglossum   officinale  and  Hcliotropium  europcc'tm. 
Petroleum  ether  extracted  from   the  roots  a  coloured  substance 
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Mialogous  to-  alkan-et  red.    By  subsequent  treatment  with  alcohol  an 
ilkaloid  was  obtained  which  the  authors  term  cynoglossine.    It  is 
Uygroscopic^  combines  with  acids,  forming  uncrystallizable  salts 
I  which  are  decomposed  at  100°  0.    Tlie  base  was- also  fouiid  in  the 
1  seeds,  but  not  in  the  leaves  or  stalks,    Cynoglossine  has  a  toxic 
M'tion^  injected  hypodermically  O-OO-l  to  0'0O'2  gram  caused  violent 
convulsive  movements  in  a  frog,  followed  by  death  after  sevej-al 
hours.   O-OSO  gi'ara  repeated  several  times  caused  nausea  and  vomit- 
ing in  a  pigeon  and  death  Avithout  convulsions.   In  a  rabbit  weighing 
->  '51)0  kgs.  a  dose  of  about  one  gram  produced  narcotism  and  convulsive 
movements.    (^Pharm.  Post,  xxv.,  1.) 

We  have  received  from  Afghanistan,  under  the  names  of  Gaozaban 
;aiTd  Gul-{-ffaoza6an,  the  leaves  and  flowers  of  Trlchodesma  molle, 
DC  ;   and  Ait(!hison  (Notes  on  Prod,  of  W.  Afyhanistan  and  N.-E 
.Persia,  p.  1 2)  records  the  collection  of  the  corollas  of  Anchusa 
ttlalicaj  Rotz.,  to  be  employed  as  Gul-i-gaozabmu 

SOLANACE^. 
Lycopersicum  esculentum,  Miller. 

The  tomato  fruit  has  been  chemically  examined  by  G.  Briosi  and 
"T.  Grigli.    On  an  average  the  fresh  fi'uit  contains :  Seeds  10"9  per 
<cent.,  pulp  85'4  per  cent.,  and  skin  3*7  per  cent.    The  pulp  can  be 
sseparated  into  a  yellow  juice  aad  a  red  residue,  which  is  tasteless 
after  washing  ;  the  juice  on  an  average  has  the  specific  gravity 
1-0217,  and  contains  levalose,  citric  acid  (0'4  to  0'65  per  cent,  of 
'the  juice),  albuminoids,  and  ash  which  is  composed  of  60  per  cent. 
! potassium  salts.    Minute  traces  of  alkaloid  are  indicated  ;  tartaric 
■  acid  could  not  be  detected.    The  red  residue  will  impart  its  colouring 
;  matter  to  ethci*,   alcohol,  chloroform,  and  aqueous  alkalies.  The 
alcoholic  solution  is  not  changed  by  ferric  chloride,  dilute  acids  or 
Ikalies  ;  on  addition  of  strong  nitric  acid  a  transient  blue  colour  is 
;produced ;  the  residue  on  evaporating  the  alcoholic  solution  becomes 
'blue  by  adding  sulphuric  aoid  ;  the  coloudug  mitter  resembles  that 
of  saffron.    {Chemiher  Zlg.,  1891,  205.) 

Mr.  Frederick  Davis  has  found  that  Euglish-grown  tomatoes  sub- 
jected to  distillation  with  water  afiEord  a  volatile  substance  analogous 
!to  oil  of  onions  or  garlic.  The  crade  oil  obtained  by  distilling 
'twenty-eight  pounds  consisted  of  oxide  and  sulphide  of  allyl.  The 
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crude  oil  w«s  aeted  upon  by  metallic  potassium  to  separate  tlio 
oxygenated  product,  and  the  pure  oil  removed  ;  this  upon  analysis 
proved  to  bo  represented  by  the  formula  (C"II^)'^S.  {Year-book  of 
Pharmacy,  1892,  p.  515.) 

Solanaceoua  Alkaloids. 

Tlie  surprising  statement  made  rather  more  than  three  years  since, 
by  Messrs.  Schering,  that  belladonna  roots  contain  practically  only 
hyoscyamine,  and  that  atropine  obtained  from  them  is  probably  a 
product  of  change  occurring  during  the  manufacture,  suggested  to 
Dr.  Scliiitte  to  undertake  a  thorough  investigation  of  the  subject, 
and  he  has  just  piiblished  his  results  in  a  long  and  interesting  paper 
{Archiv,  Oct.  30,  p.  492).    In  the  first  place  the  influence  of  mcthoda 
of  preparation  upon  the  conversion  of  hyoscyamine  into  atropine  was 
tested.    Dr.  Will  had  already  stated  that  contaet  with  an  alkali  is 
sufficient  to  effect  this  change,  and  Dr.  Schiitte  found  that  the  same 
result  is  produced  by  repeated  recrystallizations  from  acidulated 
water,  as  well  as  by  long  keeping  of  hyoscyamine  in  solution  or  in 
the  form  of  a  gold  salt.    It  was  further  ascertained  that  in  fractional 
precipitation  the  gold  salt  of  atropine,  if  any  should  be  present,  is 
thrown  down  before  that  of  hyoscyamine,  and  the  inference  has 
been  drawn  that  if  any  atropine  gold  salt  be  thrown  down  at  the 
commencement  of  the  precipitation  in  a  properly -conducted  experi- 
ment, it  represents  atropine  existing  as  such  in  the  plant-part,  and 
that  any  obtained  from  a  mother- liquor  after  the  removal  of  the 
hyoscyamine  represents  a  product  of  alteration.    The  influence  of 
age  and  period  of  vegetation  upon  the  alkaloids  in  the  roots  was 
next  investigated.    It  was  found  that  young  fresh  roots  (1  to  2 
years),  collected  from  a  basaltic  district,  whether  gathered  in  the 
spring,  summer  or  autumn,  contained  only  hyoscyamine,  but  that 
older  roots  (8  years  and  upwards)  alwaj-s  contained,  besides  much 
hyoscyamine,   a  little   already -formed  atropine.    Similar  results 
were  obtained  with  roots  from  olcl  cultivated  plants  and  roots  that 
had  been  kept  several  years.    The  amount  of  alkaloid  was  consider- 
ably greater  in  the  roots  collected  in  summer  than  in  the  spring 
roots,  and  fell  off  again  in  the  autumn,  but  more  rapidly  in  the  old 
than  in  the  young  roots.    The   averages  obtained  at  the  three 
periods  were  for  young  roots  01 27,  0'452,  and  0-458  per  cent.,  and 
for  old  roots  0-174,  0-358,  and  0-280  per  cent.    Spring  and  autumn 
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loaves  of  tlie  bellatlonna  plant  both  contained  principally  hyoscya- 
mine,  with  small  quantities  of  ready  -f  onxsed  atropine.  As  to  the 
||  I  fruit,  the  unripe  berries  of  the  wild  plant  contained  chiefly  hyoscya- 
niiue  aad  a  little  atropine,  but  the  ripe  fruit  contained  only  atroi)ine. 
The  ripe  berries  of  cultivated  plants,  however,  yielded  both  hyosctya- 
niine  and  atropine,  while  the  ripe  berries  fron»  var.    luica  gavo 

;  atropine  and  a  small  quantity  of  a  base  probably  identical  with 
Hesse's  atropamine.    Turning  to  other  Solanaceous  plants,  fresh 

:  and  old  stramonium  seeds  yielded  chiefly  hyoscyamine,  together  with 
mall  quantities  of  already-formed  atropine,  and  scopolamine.  The 
leaves  of  the  potato  plant  {Solanum  iiiherosum),  besides  yielding 
bctaine,  gave  indications  of  the  presence  of  an  alkaloid  having  a 
mydriatic  action,  which  seemed  also  to  resemble  a  mydriatic  base 
present  in  Solanum  nigrum  and  Lycitim  bar  bar  um.  The  leaves  of 
Nicotiana  tahacum  also  yielded  traces  of  a  mydriatic  alkaloid,  and 
lastly  the  seed,  herb,  and  root  of  Anisodus  luridus  all  contained 
hyoscyamine  only.    \Pharm.  Journ.,  Nov.  28,  3891.) 

Tobacco  Smoke. 

Tobacco -smoke  varies  in  character  according  to  the  proportion  of 
air  admitted  during  combustion,  oxidation  being  necessarily  more 
perfect  in  the  case  of  a  cigar  than  when  the  tobacco  is  smoked  in  a 
pipe.  In  the  latter  case,  a  portion  of  the  condensible  products  is 
deposited  in  the  liquid  state.  Tobacco-smoke  consists  in  part  of 
permanent  gases,  the  proportions  of  carbon  dioxide  and  carbon  mono-, 
oxide  in  which  have  been  determined  by  G.  Krause.  Vohl  foi;nd 
sulphixretted  hydrogen  and  hydrocyanic  acid,  and  from  0-7  to  2-8 
grammes  of  ammonia  for  100  of  tobacco  smoked.  Vohl  and  Eulenberg 
{Arch.  Pharm.,  [2],  cxlvi.,  130)  experimented  on  the  smoke  of  strong 
tobacco,  burnt  both  in  pipes  and  in  the  form  of  cigars.  The  smoke 
was  first  aspirated  through  a  solution  of  caustic  potash,  and  then 
through  dilute  sulphuric  acid.  The  alkali  absorbed  carbon  dioxide, 
sulpluu'ctted  hydrogen,  hydrocyanic,  formic,  acetic,  proponic,  butyric 
and  valeric  acids,  phenol  and  creosote ;  the  presence  of  caproic,  caprilic 
and  succinic  acids  could  not  be  ascertained  conclusively.  The 
acid  absorbed  ammonia,  pyridine,  C'H'^N,  and  all  the  homologxies  of 
the  series  to  viridine,  0^'*JE^''N,  inclusive.  In  addition  to  the  above, 
carbon  monoxide,  methane,  and  several  hydrocarbons  of  the  acetyl- 
ene series  were  detected.    Pyridine  was  the  chief  base  in  the  smoke" 
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from  pipes,  while  collidinc  was  the  prominent  base  in  cigav-Bnioko. 
Vohl  and  Eiilenberg  conclude  that  the  nicotine  of  tobacco  is  com- 
pletely decomposed  during  the  process  of  smoking,  and  that  the  intense 
action  of  tobacco-smoke  on  the  nervwis  system  is  due  to  tlie  preseuce- 
of  bases  of  the  pyridine  series.  There  is  no  doubt  that  some 
observers  have  mistaken  these  bases  for  nicotine ;  but  Melsen'g 
experiments  {Bingl.  Polyt.  Jour.,  xlvii.,  212)  appeal'  to  be  conclusive 
as  to  the  presence  of  nicotine,  which  that  chemist  isolated  in  a 
condition  fit  for  analysis,  and  to  the  amoimt  of  about  3-3  gi-ammes  for 
4|  kilogrammes  of  tobacco  smoked,  or  about  one-seventh  of  the 
quantity  originally  present,  (AUen^s  Com.  Organ.  Anal.,  iii.,  pt.  2.) 
A.  Gautier  has  since  observed  that  the  volatile  liquid  products 
formed  when  tobacco  is  smoked  in  a  pipe  consist  chiefly  of  basic 
compounds.  They  contain  a  large  proportion  of  nicoti>nei  a  higher 
homologue  of  nicotine  C^^H^°N*,  which  pre-exists  in  tobacco  leaves, 
and  a  base  CH'NO,  which  seems  to  be  a  hydrate  of  picoline.  Otlicr 
less  volatile  bases,  including  hydropyridines,  are  also  formed.  Tliese 
alkaloids  result  from  the  decomposition,  at  a  comparatively  low 
temperature,  of  the  carbopyridic  and  carbohydropyridic  or  analogous 
acids  present  in  tobacco.    (/.  Chem.  Soc,  April,  1893.) 


The  alkaloidal  contents  of  the  Seeds  and 
Tincture  of  Datura  Stramonium. 

The  principal  constituents  of  stramonium  seeds,  according  to  Fliic- 
kiger  and  Hanbuiy's  Pharmacographin,  (p.  461),  are  an  alkaloid, 
existing  in  combination  Avith  malic  acid,  and  a  fixed  oil,  of  which  the 
seeds  are  said  to  contain  25  per  cent.  The  alkaloidal  constituent 
was  first  isolated  by  Geiger  and  Hesse  in  1833,  and  in  1850  was 
submitted  to  examination  by  Yon  Planta,  who  came  to  the  conclusion 
that  it  was  identical  with  atropine.  This  statement  was  subsequent- 
ly confinued  by  E.  Schmidt  (ZJer.  der  Deutsch.  Chem,  Ges.,  xni., 
370),  who,  however,  afterwards  modified  his  views,  and  concluded 
that  daturine  was  really  a  mixture,  in  varying  proportions,  of  atropine 
and  hyoscyamine  (^Archiv.  der  Pharmacie,  xxii,,  329). 

Ladenburg  also  showed  [Berichte  Chem.  Ges.,  xiii.,  909)  that 
stramonium  contains  two  alkaloids,  which  he  designated  heavy  and 
light  daturine,  the  former  consisting  of  atropine  and  hyoscyamine, 
and  the  latter  of  hyoscyamine  only. 
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As  to  the  distribution  of  the  alkaloid  in  the  plant,  and  the  colu- 
parativo  strength  of  the  seeds  and  the  leaves,  very  little  reliable 
information  is  obtainable. 

Hurtz  and  Hopp  {Annal  der  Therap.,  1862,  p.  22)  inferred,  from 
experiments  made  by  them,  that  an  extract  from  the  seeds  possessed 
live  times  the  physiological  activity  of  an  extract  from  the  leaves. 
Evidence  of  this  kind  is,  however,  of  veiy  little  value  unless  the  pro- 
portionate amount  of  extract  obtained  from  the  seeds  and  the  leaves 
is  stated,  as  the  yield  varies  within  wide  limits.  The  alkaloidal 
content  of  the  seeds  is  given  in  Pharmacograplda  as  '1  per  cent,  and 
.  that  of  the  leaves  as  -02  to  'OS  per  cent. 

P     Hurtz  {Brufjgists'  Circular,  Aug.,  1884)  reports  having  obtained 

a  yield  of  daturine  from  the  seeds  of  -167  per  cent. 
\     E.  Schmidt  {Year-hook   of  Pharmacy,  1885,  p.  242)  obtained 

from  5  kilos  of  each  of  four  specimens  of  seeds,  12-5,  18-4,  2*6,  and 
1^  10-2  grams  alkaloid,  equivalent  to  a  percentage  yield  of    *25,  *37 

•05,  and  -20  respectively. 

A.  B,    Lyons  {Mammal  of  Practical  Assaying),  estimating  the 

alkaloid  by  titration  with  Mayer's  solution,  found  the  average  yield 
'  of  alkaloid  by  five  specimens  of  the  seeds  to  be  from  '45  to  '55  per 

cent.,  and  that  from  eight  specimens  of  the  leaves  to  be  '40  to  25 

per  cent. 

If  these  I'esults  could  be  trusted,  they  would  appear  to  indicate 
that  the  percentage  of  alkaloid  in  the  seeds  and  leaves  is  practically 
the  same,  but  the  process  of  estimation  by  titration  with  Mayer's 
solution  almost  invariably  gives  results  which  are  too  high,  and  a 
systematic  examination  of  a  number  of  samples  of  the  seeds  and 
leaves,  with  a  view  of  ascertaining  their  relative  alkaloidal  strength, 
is  still  needed. 

For  the  purpose  of  our  experiments,  eleven  specimens  of  stramonium 
seeds  were  obtained,  and  a  series  of  tinctures  made  from  each,  by  the 
B.  P,  process,  with  menstrua  of  80,  70,  60,  50,  and  40  per  cent, 
strength  (by  volume).  It  was  remarked  that  all  the  tinctures  became 
opalescent  when_kept,  and  all  tJirew  down  a  more  or  less  abundant 
-deposit.  The  latter  varied  greatly  in  appearance,  that  from  the  80 
and  70  per  cent,  tinctures  apparently  consisting  of  fatty  matter  in  a 
semi-transparent  crystalline  condition,  while  the  deposit  from  the 
tinctures  of  lower  alcoholic  strength  was  darker  in  colour  and 
appeared  to  partake  more  of  a  resinous  character. 
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In  atldition  to  the  seed  tinctures,  we  also  prepared,  for  the  purpose 
of  eomparison,  three  series  of  tinctux-es  from  the  leaves,  mcustrua  of 
the  same  alcoholic  strength,  and  the  same  proportion  of  drug  to 
menstrmim  being  used,  as  in  the  case  of  the  seed  tinctures. 

Before  proceeding  to  the  quantitative  estimation  of  the  alkaloid,  a 
few  preliminary  experiments  were  tried,  in  order  to  ascertain  whether 
the  process  employed  for  the  estimation  of  the  alkaloid  in  linctures 
of  henbane  and  belladonna  was  equally  well  adapted  for  the 
estimation  of  tlie  stramonimn  tinctures. 

■  For  this  purpose  300  c.c.  of  a  standard  tincture  was  prepared 
with  a  60  per  cent,  menstruum,  and  the  alkaloid  estimated  by  the 
following  processes,  the  usual  precautions  being  taken  to  prevent 
loss  of  alkaloid  in  washing  with  chloroform,  &c. :  — 

Experiment  I. — Fifty  c.c.  of  the  tincture  was  evaporated  to  low 
bulk  with  addition  of  water,  until  all  spirit  had  been  removed.  The 
residual  liquor  was  allowed  to  cool  and  was  then  acidified  with 
dilute  sulphuric  acid,  and  freed  from  fat  and  colouring  matter  by 
means  of  chloroform.  It  was  then  made  alkaline,  and  the  alkaloids 
removed  by  shaking  with  three  successive  portions  of  chloroform. 
From  the  mixed  chloroformic  solutions  the  alkaloids  were  extracted 
by  three  agitations  with  acidulated  water,  and  were  afterwards 
regenerated  from  the  mixed  acid  solutions,  after  addition  of  excess 
of  ammonia,  by  shaking  out  with  chloroform.  The  latter  solution 
was  then  shaken  with  ammoniated  water,  and  after  separation  was 
drawn  ofi  and  evaporated,  and  the  residue  dried  at  100°  and 
weighed. 

Exj)erime7it  II. — The  tincture  was  evaporated  to  low  bulk,  the 
residual  liquor  allowed  to  cool,  and  an  excess  of  dilute  sulphuric 
acid  added.  It  was  then  freed  from  fat  and  colouring  matter  by 
means  of  cliloroform,  a  slight  excess  of  ammonia  added,  the  alkaloids 
shaken  out  with  three  doses  of  chloroform,  the  latter  solutions 
mixed,  and  after  treatment  with  ammoniated  water  evaporated,  aud 
the  residue  dried  and  weighed. 

Exjierimcnt  III. — The  tinctm'e  was  evaporated  till  all  spirit  was 
removed,  and  the  residual  liquor  acidified  with  dilute  sulpluiric  acid 
and  shaken  with  chloroform  and  ether  in  turn,  till  the  latter  came 
away  colourless.  The  alkaloidal  solution  was  then  made  alkaline 
with  ammonia,  the  alkaloids  shaken  out  with  throe  successive  15  c.c. 
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ether  (sjD.  gr.  •717),  the  mixed  ethereal  solutions  evaporated,  and 
the  residue  dried  and  weighed. 

Experiment  IF. — The  tincture  was  evaporated  to  remove  the 
spirit,  the  residual  liquor  acidified,  and  colouring  matter  removed  by 
means  of  chloroform.  It  was  then  made  alkaline  and  the  alkaloids 
extracted  with  chloroform.  Fi'om  the  chloroformic  solution  the 
alkaloids  were  removed  by  agitation  with  acidulated  water,  the 
latter  solution  treated  with  a  slight  excess  of  ammonia  ;  the  alkaline 
liquid  shaken  with  three  successive  portions  of  ether  (sp.  gr.  '717), 
and  the  mixed  ethereal  solutions  evaporated,  and  the  residue  dried 
at  100°,  and  weighed. 

Experiment  V. — This  was  conducted  exactly  as  No.  II.,  the  oil 
being  removed  by  means  of  petroleum  ether  before  the  preliminary 
treatment  with  chloroform. 

The  results  were  as  follows  : — 

Experiment    I.  ,^0  e.c.  tinctui-e  =  '014  gram  alkaloids. 
Experiment  II.  50  c.c.      „      = '016  „ 
Experiment  III,  50  CO.      „       ='012  „ 
Experiment  IV.  50  c.c.       „       =  -010 
Experiment  V.  50  c.c.  —  '014  „ 

These  results  indicated  that  the  method  of  extraction  by  means  of 
I  chloroform  was  thoroughly  reliable,  notwithstanding  the  presence  of 
'  fixed  oil  in  the  tincture,  and  also  showed  that  the  preliminary 
ti*eatment  with  petroleum  ether,  in  order  to  remove  the  oily  matter, 
was  unnecessaiy.    Confinnatory  experiments  with  a  70  per  cent, 
tinctm'e,  by  processes  II.  and  V.,  gave  the  following  results  : — 

No.  II.  50  c.c.  tincture  =  "015  gram  alkaloids. 
No.  Y.  50  c.c.      „       =  014  „ 

The  exact  details  of  the  process  adopted  are  as  follows  : — 
Fifty  c.c,  of  the  tincture  to  be  estimated  is  introduced  into  a  por- 
«celain  dish,  and  evaporated  over  a  water-bath  to  low  bulk  ;  water 
Ibeing  added,  if  necessary,  imtil  all  the  spirit  is  removed.  The  resi- 
idual  liquor  is  allowed  to  cool,  and  is  then  acidified  by  the  addition 
lof  1  c.c,  semi-normal  sulphuric  acid,  and  the  liquid  filtered  through 
•  cotton  wool  into  a  separating  funnel.  The  dish  and  filter  are  rinsed 
Ifirst  with  a  little  acidulated  water  and  then  with  15  c.c.  chloroform, 
t  the  rinsings  added  to  the  contents  of  the  funnel  and  the  whole 
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well  shaken.  After  separation  the  chloroform  is  drawn  off,  and  the 
process  repeated  with  10  c.c.  chloroform.  The  washings  are  mixed 
and  fi*eed  from  traces  of  alkaloid  by  shaking  with  three  successive 
small  portions  of  acidulated  water,  and  these  are  separated  aud 
added  to  the  original  solution.  The  latter  is  then  made  alkahne  witli 
ammonia,  and  the  alkaloids  extracted  with  three  successive  15  c.c. 
chlorofoi-m.  To  obtain  the  alkaloids  in  a  pure  condition,  they  are 
withdrawn  from  solution  in  chloroform  by  agitation  with  three 
successive  small  portions  of  acidulated  water,  the  mixed  acid  solutions 
made-  alkaline  with  ammonia,  and  the  alkaloids  taken  out  by  agita- 
tion first  with  10  c.c.  and  then  with  two  successive  5  c.c.  chloroform. 
In  cases  where  the  final  acidified  aqueous  solution  was  not  colomless, 
the  process  of  shaking  out  was  repeated.  The  mixed  chloroformic 
alkaloidal  solutions  were  afterwards  shaken  with  ammoniated  water, 
and  after  separation  were  drawn  off  and  evaporated  over  a  water- 
bath,  and  the  alkaloidal  residue  heated  at  1 00°  until  the  weight 
was  constant. 

The  above  process  was  found  to  be  applicable  to  the  majority  of 
the  tinctures  without  any  modification ;  but  with  others  greater 
difficulty  was  experienced  than  had  been  the  case  in  any  of  the 
estimations  previously  made. 

This  arises  from  the  fact  that  in  many  specimens  of  stramonium 
seeds  there  seems  to  exist  some  substance  soluble  both  in  alcohol  aud 
water,  and  not  removable  by  chloroform  either  from  an  acid  or 
alkaline  liquor,  and  which  possesses  the  property  of  emulsifjang 
chloroform  when  that  liquid  is  shaken  up  with  a  solution  contain- 
ing it. 

No  difficulty  was  experienced  in  removing  the  oil  and  colouring 
matter,  but  when  the  extract  was  made  alkaline  and  shaken  ■«"ith 
chloroform,  emulsification  took  place,  and  the  chloroform  refused  to 
separate  out  clear,  even  after  standing  for  some  hours.  Separation 
into  two  layers  did,  however,  take  place,  the  upper  layer  consistnig 
of  a  brown  alkaline  mother -liquor,  and  the  lower  layer  of  emulsiticd 
chloroform  containing  the  alkaloid  in  solution,  and  holding  in 
suspension  some  of  the  mother-liquor.  It  was  ascertained  that  all 
the  alkaloid  was  taken  out  by  the  chloroform,  and  two  processes 
were  devised,  whereby  it  could  be  extracted  from  the  chloroform 
emulsion  and  obtained  in  a  pure  condition.  By  the  plan  first 
adopted,   the  original    alkaline  liquor  was   shaken   Avith  three 
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successive  15  c.c,  chloroform,  and  after  separation  these  were  drawn 
off  in  turn  and  mixed.  The  mixed  chloroformic  solutions  were 
then  shaken  up  with  four  successive  small  portions  of  acidulated 
water,  by  which  means  all  the  alkaloid  was  taken  out,,  together 
with  the  mother-liquor  included  in  the  chloroform  magma,  and 
the  latter  separated  out  clear.  The  acid  solutions  were  mixed  and 
made  alkaline,  and  the  alkaloids  again  shaken  out  with  three 
successive  portions  of  chloroform.  The  latter  were  drawn  off  and 
mixed  and  the  process  repeated  (usually  five  or  six  times)  until  a 
point  was  reached  where  the  alkaloidal  solution  became  almost  colour- 
less, and  a  perfectly  clear  chloroformic  solution  was  obtained. 
Wlien  this  point  had  been  attained,  the  alkaloids  wei'e  once  more 
extracted  with  acidulated  water,  the  latter  solution  made  alkaline, 
the  alkaloids  again  taken  out  with  chloroform,  the  chloroformic 
solution  shaken  with  ammoniated  water,  and  after  separation  drawn 
off  and  evaporated  and  the  residue  dried  at  100°  and  weighed.  The 
loss  of  alkaloid  by  this  process  is  very  slight,  and  there  is  no  waste 
of  chloroform,  the  same  portion  being  employed  all  the  way  through 
for  shaking  out  the  alkaloids,  a  fresh  quantity  being  used  only  for 
the  final  extraction  of  the  pure  alkaloid.  The  process,  however*,  was 
a  very  long  and  tedious  one,  each  estimation  occupying  four  or  five 
hours. 

The  following  modification  was  found  to  give  reliable  results,  and 
to  shorten  materially  the  time  occupied  by  each  estimation : — 

The  chloroform  magma  is  introduced  into  a  separating  funnel  and 
shaken  vigorously,  when,  as  a  rule,  about  half  the  chloroform 
separates  out  and  can  be  run  off.  To  the  remaining  emulsion  5  c.c. 
of  90  per  cent,  alcohol  is  added  and  the  whole  well  shaken  and  then 
allowed  to  stand,  when  a  perfect  separation  into  two  layers  takes 
place,  the  lower  layer  consisting  of  chloroform  and  alcohol,  and  the 
upper  layer  of  a  brown  alkaline  aqueous  liquid.  The  whole  of  the 
alkaloid  is  taken  out  by  the  chloroform.  The  latter  is  drawn  off  and 
added  to  the  portion  previously  separated  and  the  alkaloid  extracted 
by  shaking  with  three  portions  of  acidulated  water.  The  acid  solu- 
tions are  mixed  and  made  alkaline  and  the  alkaloids  recovered  by 
means  of  chloroform.  This  process  is  once  repeated,  and  the  final 
chlorofoi-mic  solution,  after  shaking  with  ammoniated  Avater,  is 
drawn  off  and  evaporated,  and  the  residue  dried  at  100°  and  weighed. 
These  two  modifications  of  the  process  of  estimation  were  tried  side 
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by  side  on  four  of  the  most  troublesome  samples  of  tincture,  and  tlid 
results  in  each  case  were  exactly  concordant. 

The  alkaloid  as  obtained  by  either  of  these  processes  is  inthefom 
of  a  perfectly  colourless,  transparent  fused  mass.  It  is  soluble  in 
water  and  dilute  acids,  and  the  reactions  generally  correspond  with 
those  of  the  alkaloidal  residue  obtained  from  the  belladonna  tinctures. 

A  glance  at  the  table  will  show  that  the  most  perfect  exhaustion  of 
stramonium  seeds  is  effected  by  the  use  of  a  60  or  70  per  cent,  men- 
struum, the  average  yield  of  alkaloid  by  the  tinctures  prepared  with 
menstrua  of  these  strengths  being  equal.  It  is  open  to  question, 
however,  whether  a  better  preparation  could  not  be  obtained  fi-om 
the  leaves.  The  chief  objections  to  the  tincture  prepared  from  the 
seeds  are  that  it  almost  invariably  becomes  tm-bid  and  deposits  when 
kept,  and  also  becomes  opaque  on  dilution,  which  objections  do  not 
apply  to  a  50  per  cent,  tincture  of  the  leaves. 

The  results  of  the  examination  of  the  leaf -tinctures  are  appended  to 
the  table.  The  leaves  from  which  No.  1  series  was  prepared  were 
gathered  from  plants  grown  by  one  of  us  (Farr),  and  the  deficiency 
of  alkaloid  is  doubtless  accounted  for  by  the  persistent  rain  and  lack 
of  sunshine  which  characterized  the  past  season.  The  tinctures  made 
from  the  other  two  specimens,  however,  gave  the  same  average  of 
alkaloid  as  the  seed  tinctures.  Lyons'  results,  referred  to  above, 
go  to  show  that  the  alkaloidal  strength  of  the  seeds  and  leaves  is  the 
same,  and  should  this  fact  be  established  as  the  result  of  further 
work  upon  the  subject,  we  should  recommend  that  this  tincture,  Uke 
those  of  henbane  and  belladonna,  be  prepared  from  the  leaves,  on  the 
ground  that  a  50  per  cent,  tincture  of  the  leaves  is  a  more  elegant 
phannaceutical  ptoduet  than  a  60  per  cent,  tincture  of  the  seeds. 

The  results  tabulated  go  to  prove  that  the  alkaloidal  content  of 
stramonium  seeds  does  not  vary  to  anything  like  the  same  extent  as 
does  that  of  most  other  drugs,  the  yield  of  the  tinctures  varying 
between  the  limits  of  '020  and  '034,  with  an  average  of  '026  per  cent. 

This  tincture,  like  those  of  henbane  and  belladonna,  readily  admits 
of  standardization,  and  the  standard  should  be  fixed  not  lower  than 
'025  per  cent. 

The  average  amount  of  alkaloid  contained  in  the  seeds,  calculated 
upon  the  basis  of  our  results,  is  about  '2  per  cent. 
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Tlie  pew.eiitago  amriiint  o:^  the  extractive  in  tinctures  was  ascer- 
. lined  by  evaporating  10  c.c,  of  the  sample  over  a  water-bath,  lieat- 
nig  the  residue  at  100°  till  the  weight  Was  constant,  and  multiplying 
'le  result  by  ten. 

It  will  be  remarked  that  the  last  five  sel-ies  of  tinctures  show  a  much 
liigher  yield  of  extract  than  the  first  six,  and  it  will  also  be  noticed 
that  the  diffei-ence  is  more  marked  in  the  case  of  the  tinctures  pre- 
,  1  pared  with  the  stronger  menstrua.    This  discrepancy  is  accounted 
ilfor  by  the  fact  that  series  1—6  were  made,  as  the  Pharmacopoeia 
;i directs,  from  the  bruised  seeds,  while  the  drugs  employed  in  the 
;i  preparation  of  series  7 — 11  were  reduced  to  somewhat  fine  powder 
■'before  being  cohverted  into  tincture.    We  have  previously  pointed 
:i  .^ut,  in  connection  with  the  tinctures  of  conium  and  colchicum,  that 
!  'it  is  not  advisable  to  reduce  the  drug  to  a  fine  state  of  disintegration. 
''  I  The  sole  result,  in  the  case  of  stramonium  seeds,  is  to  expose  the  oily 
Tbumen  to  the  free  action  of  the  menstruum,  and  as  a  consequence 
o  load  the  tinctures  prepared  with  the  stronger  menstrua  with  a 
luantity  of  oily  and  in  all  probability  inert  matter.    This  is  proved 
as  was  the  case  with  tincture  of  colchicum)  b.y  the  remarkable  varia- 
on  in  the  yield  of  extractive,  by  the  tinctures  of  higher  and  those 
.f  lo  wer  alcoholic  strength.    As  a  general  rule,  the  weaker  the  men- 
I  uum,  the  greater  the  percentage  of  extractive  in  the  resulting 
Mcture,  but  in  the  case  of  seed-tinctures  this  rule  is  reversed. 
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ACANTtlACEiE. 

Note  on  the  presence  of  a  Cholesterol  in  the  roots  of 
Hygrophila  spinosa. 

In  the  Pharmacoyraphia  Indica,  one  of  us  described  the  physical 
properties  of  a  principle  isolated  from  the  roots  of  the  Hygrophila 
spinosa,  which  was  not  unlike  a  cholesterol.  Subsequently,  through 
the  kindness  of  Dr.  Dymock,  we  obtained  a  large  supply  of  the  roots, 
and  were  able  to  separate  a  sufficient  amount  of  the  material  to 
admit  of  its  thorough  purification  and  ultimate  composition  being 
determined. 

For  ultimate  analysis  the  principle  was  crystallized  from  light 
petroleum  ether,  and  the  combustion  made  in  an  open  tube  in  a 
current  of  oxygen.  The  tube  had  been  in  use  some  time  and  was 
in  very  good  working  order.  The  results  obtained  led  to  the  follow- 
ing form\xla : — 

Calculated  for      -c-  , 
Found. 

  ...       312  83-86  83-80 

H**    4t  11-82  12-02 

O    16  4-32  4-18 


372  100-00  100-00 


At  175°  C,  (uncor.)  the  cholesterol  commenced  to  soften,  and 
melted  at  184°  (uncor.).  The  fusing  point  would  appear  to  be  higher 
than  that  of  any  cholesterol  hitherto  isolated.  We  were  unfor- 
tunately unable  to  detennine  the  specific  rotatory  power. 

In  purifying  the  cholesterol  an  alcoholic  extract  of  the  root  was 
dried  and  exhausted  with  ether.  The  dry  ether  extract  was  treated 
with  dilute  sulphuric  acid,  and  the  insoluble  residue  taken  up  by 
ether.  The  ether  extract  was  next  boiled  with  aqueous  caustic 
potash,  the  solution  evaporated  to  dryness,  and  extracted  with 
petroleum  ether.  The  petroleum  ether  extract  was  boiled  for  some 
hoiu's  with  alcoholic  potash,  the  solution  evaporated  to  dryness,  and 
extracted  with  petroleum  ether.  The  petroleum  extract  was  of  a  yel- 
low colour,  and  in  order  to  decolourize  it,  it  was  dissolved  in  absolute 
alcohol,  and  the  solution  agitated  with  purified  animal  charcoal ; 
this,  however,  failed  to  remove  the  whole  of  the  colour,  and  the 
following  experiment  was  adopted.    The  alcohol  was  evaporated  off, 
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the  residue  dissolved  in  petroleum  ether,  and  the  solution  agitated  ^T^th 
proof  spii'it ;  by  this  means  most  of  the  colouring  matter  was  removed. 
The  cholesterol  was  finally  several  times  crystallized  from  petroleum 
ether,  and  was  obtained  perfectly  white.  A  benzoyl  derivative  was 
also  prepared.  Evaporated  with  a  drop  of  nitric  acid  and  the  diy 
residue  moistened  with  ammonia,  an  orange  colour  developed,  but 
no  change  was  induced  by  the  addition  of  caustic  potash,  Tlie  violet 
reaction  with  ferx'ic  chloride  and  HCl  applied  as  described  by  Forti 
was  very  marked.  The  sulphuric  acid  and  chloroform  reaction  was 
conducted  in  a  stoppered  bottle ;  the  chloroform  layer  at  fii-st  became 
yellowish -brown,  then  blood-red,  finally  darkening  to  reddish-purple ; 
the  sulphuric  acid  and  stratum  was  of  a  pink  colour,  and  in  some 
experiments  fluoresced.  (^By  C.  J.  E.  Warden,  and  Assistant  Surgeon 
C.  L.  Bose,  Assistant  Chemical  Examiner  to  Govermnent  of  Bengal.) 

LABIATE. 

Salvia  macrosiph.011,  Boiss. 

The  Kanocha  seeds  referred  by  us  (Vol.  III.,  p.  265)  to  Phijllan- 
thus  madraspatensis  have  been  shown  by  Dr.  O.  Stapt  to  belong  to 
a  species  of  Salvia.  Dr.  Stapt  bought  the  drug  in  the  bazaare  of 
Ispahan,  where  it  was  known  by  the  Persian  name  Mai-v.  A  drug 
called  "  Merw"  was  mentioned  by  Abu  Mansur  in  3055,  and  Selig- 
mann  refers  it  to  Origanum  Marv,  L.,  a  native  of  Syria.  Aitchison, 
in  his  Notes  on  the  Products  of  Western  Afghanistan,  mentions 
"Salvia  (?)"  as  the  origin  of  the  nutlets  known  as  Kanoxicha  or 
Kanouncha,    {Pharm.  Journ.,  March.  11,  1893.) 

Influence  of  Menthol  on  the  gastric  functions.* 

Following  Professor  I.  T.  Tchiidnovsky's  suggestion,  Dr.  "^Hadi* 
mirsky  has  carried  out  a  set  of  experiments  on  seven  healthy  subjects 
(six  men,  including  himself,  and  one  woman),  aged  from  24  to  32, 
the  drug  being  administered  with  food,  in  the  dose  of  0*3,  I'O  and  20 
grammes.    The  author  has  arrived  at  the  follo\ving  conclusions  : — 

(1)  The  ding  (in  any  of  the  doses  stated)  veiy  markedly  dimi- 
nishes the  proportion  of  free  hydrochloric  acid  in  the  gastric  juice^ 
the  decrease  attaining  its  maximum  in  about  1  or  1^  hom-s  after 
the  ingestion. 

"  *  Si.  Tclcnhnr!/  Inaugural  Bisaertaiion,  1891,  No.  77,  p.  41 ;  Medical 
Ohroniclc,  Auyust,  ]},  3C7. 
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(2)  In  pei-sons  presenting  a  more  or  less  weakened  motor  power 
of  the  stomcwjli,  the  decrease  lasts  longer  than  in  those  with  a  normal 

one. 

(3)  The  digestive  pow«r  of  the  gastric  juioe  is  diminished. 

(4)  The  transformation  of  proteids  into  peptones  is  retarded  (hence 
an  increased  proportion  of  propeptones,  i.e.,  intermediary  products  of 
peptonisatioia). 

(5)  The  proportion  of  lactic  acid  in  the  gastric  juice  is  aug- 
mented, the  rise  proceeding  pai-allelly  with  diminution  in  the  propor- 
tion of  free  hydrochloric  acid. 

(6)  The  motor  power  of  the  stomach  grows  weaker  (in  about  one 
horn-  after  the  ingestion) ;  in  initial  stages  of  the  digestion,  however, 
it  may  occasionally  undergo  some  increase. 

(7)  The  absorptive  power  of  the  organ  improves,  which  seems  to 
be  dependent  upon  a  favourable  (stimulating)  influence  of  menthol 
on  the  ciixjulation. 

(8)  Contrary  to  the  statements  of  Ossendowski  (vide  the  Journal 
of  Laryngology  and  Rhynoloyy,  May,  1890,  p.  202),  L.  Braddon, 
M.  Reichert,  S.  Rosenberg,  Hugo  Koster,  and  many  other  observers, 
menthol  does  not  appear  to  possess  any  special  "  appetite -making  " 
power. 

(9)  In  1  and  2  gramme  doses,  the  remedy  gives  rise  to  a  kind  of 
intoxication,  followed,  in  4  or  5  hours,  by  sensations  of  languor  and 
drowsiness. 

(10)  Menthol  may  prove  useful  as  a  substitute  for  camphor.  {By 
Nikolai  A,  Vladimirs/^.) 

Ustukhadu8  and  Gul-i-sirwaj. 

We  have  received  from  Afghanistan,  under  the  name  of 
/  'stukhudus  (Stajchas),  the  flowering  tops  of  a  labiate  plant  which 
appears  to  bo  a  Moluccella ;  it  has  enlarged  purple  calicos  and 
Balm -like  odour. 

In  the  same  parcel  we  received,  under  the  name  of  Gul-i-sirwaj , 
the  largo  rose-coloured  calicos  of  Eymenucrater  dcijans,  Biiugu, 
containiiig  the  ripe  nutlets  ;  the  calicos  have  an  agreeable  iiromutie 
oduiu'  and  are  mucilaginous. 

Y 


194 


APPENDIX;- 


ARISTOLOCHIACEJ^. 

Aristolochine  and  Aristin. 

These  two  substances  have  been  obtained  ixom  the  roots  of 
Aristolochia  argentina  by  Dr.  O.  Hesse,  who  gives  the  following 
accoimt  of  them  {Pharm.  Journ.,  Jan.  9th,  1892): — 

The  powdered  root  gives  a  dark  brown  yellow  colour  to  ether,  and 
when  gaseous  ammonia  is  .added  to  the  ethereal  solution  a  red 
flocculent  precipitate  is  separated.  The  ether  solution  separated 
from  this  precipitate  gives  on  evaporation  a  yellowish-brown  residue, 
in  which  clear,  colourless  crystals  are  formed  after  some  time.  The 
dark-coloured  mass  separated  from  these  crystals  and  again  dissolved 
in  ether  gives,  on  shaking  with  dilute  sulphmic  acid,  a  small 
quantity  of  a  base.  The  greater  part  of  it,  however,  remains  in  the 
root  that  has  been  treated  with  ether,  and  can  be  extracted  with 
alcohol.  On  evaporating  the  alcoholic  extract  a  brownish -yellow 
resinous  residue  is  obtained  that  is  partly  dissolved  by  caustic  soda 
solution  and  gives  up  the  base  to  ether. 

I  propose  to  apply  the  name  Aristin  to  the  substance  contained  in 
the  above-mentioned  red  ammoniacal  compound.  When  that  com- 
pound is  dissolved  in  hot  glacial  acetic  acid,  the  aristin  crystaUizes 
out  on  cooling,  and  it  can  easily  be  obtained  in  a  pure  state  by  recrys- 
tallizing  from  hot  glacial  acetic  acid.  Aristin  forms  shining  gold- 
coloured  laminje  and  flat  needles  sparingly  soluble  in  hot  glacial 
acetic  acid  and  scarcely  at  all  soluble  in  the  cold.  It  is  sparingly 
soluble  in  hot  alcohol,  more  so  in  ether,  chloroform,  or  benzene. 

At  about  260°  C.  it  blackens,  but  does  not  melt  until  the 
temperature  reaches  270°  0.,  and  then  undergoes  decomposition. 
It  dissolves  in  concentrated  nitric  acid  on  boiling  for  a  short 
time,  and  separates  again  unaltered  on  cooling  ;  but  when  the 
boiling  is  long  continued  decomjiosition  takes  place  with  evolu- 
tion of  red  vapour.  Aristin  dissolves  in  acetic  anhydride  with 
a  yellow  colour,  and  when  concentrated  sulphuric  acid  is  dropped 
into  the  solution  it  becomes  at  first  intensely  blue  and  then 
perirftmently  greenish -bhie.  The  alcoholic  solution  of  aiistin 
has  a  perfectly  neutral  reaction,  but  the  substance  combines  with 
ammonia  and  witli  soda.  These  compounds  have  a  fine  red  colour, 
and  the  ammonia  compound  can  be  crystallized  from  alcohol  m 
delicate  uuedlcH.     J5uth  compounds  arc  dissolved    by  water  or 
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alcohol  with  deep  orange-red  coloration.  On  addition  of  acids  to 
these  solutions  a  flocculent  yellow  precipitate  is  thrown  down  which 
soou  becomes  crystalline. 

The  second  of  the  above-mentioned  compounds  is  a  fat  acid  ester 
that  can  be  easily  purified  by  recrystallizati»a  from  alcohol.  It 
takes  the  form  of  small  white  laminae  which  Mtolt  at  84°  C,  and  are 
very  soluble  in  hot  alcohol,  but  sparingly  in  cold  alcohol,  very  soluble 
in  ether,  pertroleum  spirit  or  chloroform,  and  insoluble  in  water. 

The  substance  dissolves  in  hot  glacial  acetic  acid,  and  on  cooling 
crystallizes  out  again  unaltei*ed.  In  the  alcoholic  solution  this 
substance  can  be  easily  saponified,  the  products  being  phytosteriu 
and  palmitic  acid. 

The  third  substance  mentioned  above  is  a  base,  to  which  I  propose 
giving  the  name  Aristolochine.  That  name  has  already  been  applied 
by  ChevaUier  to  a  bitter  substance  obtained  from  Aristolochia 
serpentaria,  but  it  was  obviously  a  mixture  the  bitter  taste  of  which 
was  probably  due  to  the  presence  of  the  base  now  described.  There- 
fore, the  name  seems  to  me  to  have  been  inappropriate  in  that  instance^ 
and  I  have  transferred  it  to  the  pure  substance. 

Aristolochine  is  precipitated  from  its  coloui'less  solutions  in 
sidphuric  or  acetic  acid  on  the  addition  of  ammonia  or  caustic  soda 
in  the  form  of  white  amorphous  flocks.  It  is  fi-eely  soluble  in 
alcohol,  ether,  chloroform,  or  benzene.  On  evaporating  the  ether 
solution  it  remains  as  a  colourless  resinous  mass.  When  the  ether 
solution  is  mixed  with  an  equal  volume  of  petroleum  spirit  and  the 
mixture  very  slowly  evaporated,  warty  masses  are  deposited  that  are 
distinctly  crystalline.  The  base  has  a  bitter  taste  and  neutralizes 
acid  perfectly.  The  hydiodide  and  sulphocyanide  are  amorphous 
oily  precipitates  which  present  no  tendency  to  crystallize.  The 
platinochloride  is  a  dark  yellow  and  the  aurochloride  a  pale  yellow 
amorphous  precipitate ;  both  are  almost  insoluble  in  water. 

The  behaviour  of  the  base  with  concentrated  sulphuric  acid  is 
remarkable.  It  forms  a  fine  green  solution,  which  becomes  bright 
bluish  green  on  the  addition  of  a  trace  of  ferric  chloride.  Similar 
reactions  are  given  by  aricine,  cusconine,  and  some  of  the  bases 
of  the  bark  of  llemijia  pwdteana. 

Aristolochine  appears  to  have  been  already  observed  by  Dymock 
and  Warden  in  their  examination  of  ArUtolochia  indica,  and  I  am  of 
opinion  that  the  differences  of  their  statements  in  regard  to  the  base 
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are  solely  diTO  to  their  Laving  failed  to  separate  it  completely  from 
colouring  material.  I  am  also  of  opinion  that  aristin  partakes  of 
the  nature  of  the  yellow  substance*  obtained  by  previous  oljservers, 
and  that,  according  to  some  remarks  of  Dymoek  and  Warden,  it  is 
probably  present  in  tLe  root  of  Aristolochia  indica. 

Aristolochin  is  the  name  given  by  Dr.  J.  Pohl  to  the  active 
principle  of  the  seeds  of  Aristolochia  Clematitis  and  the  roots  of 
A.  rotunda  and  A.  long  a.  The  powdered  drags  were  exhausted  with 
petroleum -ether,  which  removed  chlorophyll,  oil,  and  a  gelatinous, 
nitrogenous,  inactive  substance  (occasionally  this  can  be  obtained 
crystalline)  ;  warm  96  per  cent,  alcohol  removed  the  colouiing  and 
bitter  principles ;  after  evaporating  to  syrupy  consistence  it  was 
taken  up  with  water  and  acidulated  with  sulphui'ic  acid,  the  preci- 
pitate collected,  expressed,  dried  at  40°  C,  and  extracted  in  a  Soxhlet 
apparatixs  for  some  weeks  with  petroleum-ether  imtil  the  last  traces 
of  the  above-mentioned  nitrogenous  substance  were  removed  and 
the  residue  exhausted  with  alcohol  or  ether ;  from  this  alcoholic  or 
ethereal  solution  there  separated  after  a  time  yeEow  ciystaliiue 
masses,  Avhich,  recrystallized  several  times  fi'om  ethereal  solution, 
were  found  to  constitute  the  active  principle.  It  is  soluble  in  chloro- 
form, ether,  acetone,  phenol,  acetic  anhydride,  aniline,  and  alcohol ; 
almost  insoluble  in  cold  water,  slightly  soluble  in  warm  water ; 
insoluble  in  pertroleum-ether,  benzol,  and  carbon  disulphide ;  alkalies 
and  alkaline-earth  hydi-ates  dissolve  it ;  from  neutral  or  alkaline 
solutions  it  is  precipitated  by  neutral  and  basic  lead  acetate,  dialyzed 
iron,  zinc  svdphate,  silver  nitrate,  and  a  saturated  solution  of  salt, 
but  not  by  alum,  copper  sulphate,  and  platinic  chloride ;  it  does  not 
reduce  Fehliug's  solution  and  does  not  react  with  Millon's  reagent. 
Its  ultimate  analysis,  C  59-98,  H  3-54,  N  4-32,  O  32-16,  leads  to  the 
formula  CH'^^N'O^''  Physiologically  it  was  found  that  cold- 
blooded animals  were  entirely  indifferent  to  it ;  while  in  warm- 
blooded animals  ura?.mic  intoxication  was  produced ;  in  this  rcsi">cct 
aristolochin  is  a  much  more  powerful  agent  than  any  other  sub- 
stance ;  it  resembles  aloin  in  its  action  upon  thefkidncys,  but  is  about 
ten  times  more  poisonous — it  is  probable  that  given  to  man  it  may 
act  as  a  cathartic  {Arch.  f.  exjyer.  Pathol,  u.  Pharm.).  (Apoth.  ZUj. 
1891,642.) 


*  See  Fharm.  Journ.,  li.,  245. 


APPENDIX. 


197 


LAUEINEtE. 
Gum-barks. 

Gum-bark,  or  Fishin-piUtai  of  the  Tamils,  does  not  refer  to  the  bark 
of  a  tree  which  exudes  a  gum  by  bruising  or  incision,  but  denotes  a 
bai-k  which  has  such  mucilaginous  properties  that  it  could  be  used  for 
special  purposes  in  medicine  and  the  arts,  where  the  white  of  egg 
would  be  used  elsewhere.  Barks  of  this  description  occur  in  the 
natural  orders  Malvaceae  and  Laurinese,  and  students  of  materia 
medica  know  that  drugs  of  these  orders,  marsh-mallow  root,  and  the 
barks  of  ai'boreous  cinnamons,  for  instance,  contain  a  peculiar  muci- 
lage, which  is  not  precipitated  by  alcohol.  A  typical  gum-bark  of 
the  East  is  that  of  Kydia  calycina,  a  malvaceous  tree,  growing  ox- 
tcnsively  on  the  slopes  of  the  Nilgiris,  and  largely  employed  in  sugar 
refinery  imder  the  Tamil  name  of  Kadulara-ngy  -putted.  On  soaking 
a  portion  of  this  dried  bai'k  in  water  it  rapidly  swells,  and  the 
inside  becomes  coated  with  a  slimy  mucilage.  The  inner  layers  of 
the  liber  may  then  be  removed  like  pieces  of  lace,  and  the  gum  is  seen 
to  be  occupying  the  spaces  between  the  longitudinally  disposed  fibres, 
apparently  formed  from  the  cellulose  of  the  broken  cell-walls.  The 
bark  of  Kydia  is  sold  in  the  bazaars,  and  the  decoction  is  taken  as  an 
astringent  and  tonic,  and  the  Vythians  or  native  doctors  consider  it 
to  be  a  specific  for  diabetes. 

Dr.  Mohideen  Sheriff,  in  the  "  Supplement  to  the  Pharmacopoeia  of 
India,"  gives  Tetranthera  Roxburghii  as  the  botanical  origin  of 
Pishin-puttai,  but  offers  no  description  of  the  drug  under  that  heading. 
Mr.  Hollingsworth,  of  the  Madras  Medical  College,  some  time  ago 
supplied  me  with  an  authentic  specimen  of  the  bark  of  Tetranthera 
lauri/olia,  or,  us  it  is  now  called  in  the  "Flora  of  British  India/' 
Litscea  sebifera.  The  bark  was  of  a  reddish-brown  colour  and  slightly 
balsamic  odour,  very  different  to  that  of  cassia  or  cinnamon.  The 
thickness  was  a  quarter  of  an  inch,  and  when  soaked  in  water 
it  became  very  mucilaginous.  It  afforded,  on  analysis,  distinct 
reactions  for  an  alkaloid,  which  had  the  characters  of  laurotetanine, 
a  poisonous  base  lately  discovered  by  Dr.  Greshoff  in  the  barks  of 
several  species  of  Javanese  lauraceous  plants. 

About  two  years  ago  a  collection  of  drugs  for  identification  was 
sent  to  me  by  Dr.  P.  S.  Mootooswamy,  of  Tanjore,  and  among 
them  was  a  specimen  of  Pisliin-jmttai,  which,  he  said,  was  collected 
from  trees  growiug  in  the  jungles  near  Point  Oalimero.    This  bark 
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had  a  most  agreeable  odour,  .resembling,  but  not  identical  with,  Indian 
cassia,  and  the  taste  was  decidedly  sweet.  It  made  a  slimy  mucilage 
when  mixed  with  water  and  contained  some  tannic  acid,  but  no 
alkaloid  resembling  laurotetanine  could  be  separated  from  it.  The 
bark  is  sold  in  the  bazaars,  and  it  is  known  as  Mydalakady  among 
Muhammadans.  It  is  used  in  medicine  for  its  mucilaginous, 
demulcent,  and  refrigerant  properties.  By  powdering  the  bark  with 
some  benzoin,  mixing  it  into  a  paste  with  a  little  water,  and  smearing 
this  on  reeds,  and  drying  them  in  the  sun,  flavouring  sticks  called 
Samhoorany-vatlie  are  made,  and  are  burnt  as  au  incense  or  perfume. 
I  have  not  been  able  to  obtain  the  botanical  source  of  this  particular 
variety  of  gum-bark,  but  I  am  inclined  to  believe  from  its  odour  that 
it  is  an  arboreous  cinnamon. 

From  Travancore  I  have  received  on  different  occasions  three 
specimens  of  gum-bark,  all  varying  the  one  from  the  other.  The 
first  was  a  thick,  red-coloured  bark,  a  commercial  article  on  the 
Western  Coast,  supplied  to  sugar  refiners.  The  botanical  origin  could 
not  be  ascertained ;  it  differed  in  physical  characters  from  the  barks 
previously  mentioned,  and  yielded  an  alkaloid  having  the  reactions  of 
laurotetanine.  Probably  it  was  a  Litsasa.  The  second  description  of 
gum-bark  was  that  of  Kydia  calycina.  The  third  specimen  was  sent  by 
the  Conservator  of  Forests  for  Travancore ;  it  was  named  in  Malyalum 
Ava-tholi,  and  derived,  it  was  supposed,  from  a  species  of  Cordia. 

I  have  recently  examined  some  samples  of  gum-barks  from  the 
Madui'a  District  of  Southern  India,  and  stated  to  be  used  by  the  hill 
villagers  in  increasing  the  alcoholic  strength  "of  sago  toddy.  The 
plants  yielding  these  barks  were  up  to  this  time  only  known  by  their 
vernacular  names,  but  as  leaves,  flowers,  and  fruits  Avere  also  sent, 
these  enabled  them  to  be  identified.  The  request  was  also  made  that 
they  should  be  analysed  to  ascertain  the  nature  and  effect  of  their 
use  in  native  spirit  manufacture. 

The  seven  specimens  of  bark  were  as  follows  := — 

1.  Kadaly-marum*    ...        ...      Olea  glandtdifera . 

2.  Koppa-marum      ...        ...     Litscea  Zeylanica. 

3.  Karukathan-gundu*         ...     Hiptaye  Mndablota. 

4.  MuUu-gundu         ...         ..     Jasmhium  Jiexde. 

5.  Puugala-manim    Liyusirum  Roxburyhii, 

G.  Sudala-marum      ...        ...     Litscea  Wiyhiiana. 

7.  Kumala-marum     ...       ...     Gmelina  arborea. 


*  Marum  =  tree,  giiudu  =  climber  (Tamil). 
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The  Olca  glanduUJera  is  a  stout,  tall  tree,  with  white  flowers  and 
small  black  fniit.  The  bark  is  of  a  greyish  colour,  with  whitish 
specks,  about  i  of  an  inch  in  thickness,  breaking  with  a  close  granu- 
lated fracture,  inner  surface  brown. 

The  Litscca  Zeylaiiica  is  a  moderate -sized  tree,  with  yellowish- white 
flowers  and  black  fmit  ;  the  leaves  are  ribbed  and  whitish  on  the 
under  surface.  The  bark  is  gray  and  covered  with  lichens,  smooth, 
i  of  an  inch  thick,  fracture  close,  showing  white,  glistening  fibres 
running  through  the  red  substance  of  the  middle  and  inner  layers, 
broAvn  and  smooth  internally.  The  bark  gives  off  a  fragrant  odour 
when  burning. 

The  Hiptage  Madahlota  is  a  woody  climber,  reaching  to  the  top 
of  trees  over  100  feet  high.  The  stems  are  from  half  to  three- 
quarters  of  an  inch  in  thickness,  and  covered  with  a  thin,  smooth, 
reddish-brown  bark  enclosing  a  yellowish  wood'* 

The  Jasmhmm  flexile  is  also  a  climber.  The  stems  are  about  one 
inch  in  diameter,  very  woody  and  knotted,  covered  with  a  light 
yellowish -brown  papery  bark,  exfoliating  on  the  surface. 

The  Ligustrum  Roxburghii  is  a  stout  tree  about  50  feet  in  height. 
The  bark  is  coloured  russet-brown,  and  is  a  quarter  of  an  inch  or 
more  in  thickness;  fracture  close,  showing  thick  white  fibres  running 
through  the  brown  middle  and  inner  layers. 

The  Litsaa  Wightiana  is  similar  to  L.  Zeylanica  in  many  respects. 
The  bark  has  a  greyish- green  epidermis,  beneath  which  is  a  chocolate- 
coloured  surface  ;  the  fracture  is  short  and  light  coloured,  becoming 
red  or  brown  by  exposure  to  the  air. 

The  Gmelina  arborea  is  a  common  tree  in  the  plains.  The  bark  is 
about  half  an  inch  thick,  with  a  rugged,  black  and  yellowish-brown 
surface,  middle  layer  hard  and  brown,  fracture  granular,  ochreous 
within. 

Some  documents  accompanying  these  specimens  stated  that  the 
barks  of  these  trees  were  used  "  to  increase  the  intoxicating  effects 
of  sago  toddy."  The  bark  is  simply  placed  in  the  toddy  and  left 
there  for  two  or  three  days.  The  bark  No.  3,  it  is  said,  is  not  so 
frequently  used,  as  the  resulting  liquor  causes  headache  when  drunk. 
With  reference  to  No.  7,  it  was  said  that  a  tenth  part  of  it  would 
answer  the  purpose  in  the  absence  of  other  barks. 

It  will  only  be  necessaiy  to  give  the  results  of  the  chemical 
examination  of  th(\so  barks,  in  so  far  ;is  tboy  arc  likely  io  explain 
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their  action  in  the  fermentation  of  sugar.  Three  of  the  plants 
curiously  enough  belong  to  the  natural  order  Oleaceaj ;  these  are  Oka 
glandulifera,  jasminum  and  ligustrum,  and  like  other  plants  of  this 
order  contain  a  peculiar  bitter  principle,  soluble  in  water  and  alcohol, 
and  a  yellow  colouring  matter  called  quercetin.  Two  other  barks  of 
the  series  belong  to  the  same  natural  famUy  of  the  laurels,  and  have  a 
similar  composition  ;  these  are  the  Litsseas.  The  Hiptage  bark  con- 
tains tannin,  and  is  simply  an  astringent ;  and  the  Gmelina  belongs 
to  a  class  of  plants  distinguished  for  their  bitterness. 

The  amount  of  extract  dissolved  out  of  the  bark  by  water  and 
alcohol  respectively  were  determined  in  order  to  ascei-tain  their 
relative  proportion,  as  it  would  seem  that  in  the  absence  of  much 
resin,  the  excess  of  water  extract  over  the  spiiit  extract  would 
indicate  mucilaginous  matter,  and  on  the  barks  being  placed  in  the 
toddy,  which  in  a  fresh  state  is  a  watery  solution  of  sugar,  with  some 
albuminous  matter,  the  extract  would  dissolve,  but  as  fermentation 
proceeded,  alcohol  would  be  formed  and  the  mucilage  woidd  become 
insoluble  and  precipitate,  carrying  down  with  it  the  viscid  albumen, 
and  thus  allow  the  sugar  to  ferment  more  rapidly.  From  the  fact 
that  other  gum-barks  besides  the  Litsaeas,  such  as  Kydia  calycina 
and  Guazuma  tomentosa,  are  largely  used  in  clarifying  sugar,  it  is 
evident  that  some  such  object  as  this  is  intended  in  their  employment. 
The  astringent  qualities  of  most  of  the  above-mentioned  barks  are  no 
doubt  used  for  the  purpose  of  forming  insoluble  compounds  with 
albuminous  matter  in  saccharine  solutions;  just  as  hops  are  used  to 
remove  this  substance  from  malt  liquor  in  the  ordinary  process  of 
brewing  beer.  The  hops  are  found  to  prevent  in  a  gi-eat  measm-e 
the  tendency  of  the  beer  to  become  sour,  in  consequence  of  the 
conversion  of  alcohol  into  acetic  acid,  and  in  warm  climates  wLerc 
such  liquors  are  apt  to  run  into  the  acetous  fermentation  very 
rapidly,  it  is  necessary  to  employ  astringent  di'ugs  to  regidate  the 
formation  of  alcohol  and  prevent  the  development  of  acetic  acid. 

The  natives  consider  these  barks  a  necessary  ingredient  in  making 
spirit,  for  the  following  reasons  :  Firstly,  they  diminish  the  gi-cat 
sweetness  of  the  toddy  sugar.  Secondly,  they  render  the  spirit  more 
intoxicating.  The  first  of  these  phenomena  is  accounted  for  by  the 
chemical  fact  that  sugar  breaks  up  during  fermentation  into  two 
other  bodies,  alcohol  and  carbonic  acid ;  and  in  the  second  i)lacc  the 
Ijai'ks  enable  the  operator  to  obtain  a  larger  proportion  of  alcohol  from 
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his  toddy  than  he  coiild  get  from  leaving  it  to  brew  without  such  ad- 
juncts.  The  analyses  of  the  barks,  with  the  exception  of  the  Litsseas, 
which  contain  laurotetanine,  has  revealed  no  principle  of  poisonous  or 
intoxicating  properties,  therefore  the  idea  of  their  directly  communi- 
cating a  potency  to  the  spirit  is  not  sufficiently  established,  and, 
besides,  as  the  spirituous  liquor  is  submitted  to  distillation  afterwards, 
any  alkaloid,  such  as  strychnine,  would  be  left  behind  in  the  retort. 
Some  of  the  barks  are  aromatic,  and  these  most  likely  are  used  to 
flavour  the  resulting  spirit,  which  would  be  the  case  if  the  aroma 
resided  in  a  volatile  oil.  It  is  probably  a  spirit  of  this  kind  that 
Dr.  Ainslie  refers  to  under  the  title  of  Puttaicharagum,  or  bark-spii'it, 
an  alcoholic  liquor  in  which  bark-s  of  various  acacias  are  used  in  the 
manufacture.    {J),  M.') 

Formosa  Camphor.* 

Formosa  camphor  is  obtained  from  the  Laurus  camphor  a,  immense 
forests  of  which  extend  over  most  of  the  lower  ranges  of  hills  in  the 
island,  extending  up  the  lower  slopes  of  the  mountains  inhabited  by 
the  savage  tribes.  Many  of  these  forests  have  not  been  touched,  and 
the  statement  that  the  camphor  supplies  in  South  Formosa  are 
becoming  exhausted,  applies  only  to  those  districts  which  are  purely 
Chinese.  The  supply  from  other  parts  is  practically  inexhaustible. 
Even  in  purely  Chinese  districts  it  is  only  at  certain  places  that  the 
supply  is  falling  off  in  consequence  of  the  reckless  manner  in  which 
the  trees  have  been  destroyed,  partly  for  the  sake  of  the  timber  and 
camphor,  and  partly,  no  doubt,  simply  to  clear  the  ground  for 
cultivation. 

It  has  been  often  stated  that  the  method  of  obtaining  crude 
camphor  in  Formosa  is  by  steeping  the  chopped  branches  in  water, 
and  boiling  until  the  camphor  begins  to  adhere  to  the  stick  used  for 
stirring,  when  the  liquor  is  strained,  and  by  standing  the  camphor 
■  concretes.    By  this  method  it  does  not  necessarily  follow  that  the 
I  tree  is  destroyed  ;  in  fact,  with  a^  little  care  there  is  no  need  that  it 
should  be.    But  although  this  method  may  have  been  in  use  in 
;  former  days,  it  certainly  is  not  now.    On  the  contrary,  I  am  assured 
1  by  several  natives,  engaged  ih  the  trade,  Avhom  I  have  questioned  on 
ithe  subject,  that  the  yield  of  camphor  from  the  branches  is  too  small 
!to  repay  the  labour  of  extraction. 

*  From  a  report  by  Mr.  Conaiil  "VVarrcu  on  tho  trade  of  Tainan,  Formosa, 
z 
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The  method  in  general  use  now  is  as  follows : — The  camphor  expert 
selects  a  tree  and  scrapes  into  the  trunk  in  different  places,  using  an 
instrument  somewhat  resembling  a  rake,  with  the  view  of  ascertain- 
ing whether  it  contains  sufficient  camphor  to  repay  the  labour  of 
extraction.  A  tree  is  said  not  to  be  worth  anything  for  camphor 
purposes  until  it  is  fifty  years'  old,  and  the  yield  is  veiy  unequal ; 
sometimes  one  side  only  of  the  tree  contains  enough  camphor  to 
satisfy  the  expert,  and  in  this  case  that  side  alone  is  attacked. 
The  trixnk  is  scraped  to  as  great  a  height  as  the  woi'kmen  cau 
conveniently  reach,  and  the  scrapings  are  pounded  up  and  boiled 
"with  water  in  an  iron  vessel  over  which  an  earthenware  jar,  specially 
made  for  the  purpose,  is  inverted.  The  camphor  sublimes  and 
condenses  on  the  jar,  which  is  removed  from  time  to  time,  scraped, 
and  replaced.  The  root  of  the  tree  and  the  trunk,  for  some  eight 
feet  up,  (Jontain,  as  a  rule,  the  greatest  quantity  of  camphor.  If  the 
scrapings  obtained  from  the  trunk  yield  well,  the  chipping  is  con- 
tinued until  in  the  end  the  tree  falls.  The  roots  are  then  grubbed 
up,  as  it  is  certain  they  will  give  a  proportionately  good  return.  If. 
however,  the  scrapings  do  not  turn  out  well,  the  tree  is  abandoned, 
and  work  is  commenced  on  another;  No  attempt  is  made  to  extract 
camphor  from  the  fallen  trunk  or  from  the  branches.  In  some  cases, 
the  trunk  is  sawn  up  into  timber,  but  this  depends  on  the  locaHty ; 
from  many  districts,  owing  to  absence  of  roads,  timber  would  not 
pay  for  its  transport. 

It  is  impossible  to  imagine  a  more  wasteful  method  of  procedure, 
and  it  is  fortunate  that  the  camphor  forests  of  Formosa  are  practi- 
cally inexhaustible. 

The  quantity  of  camphor  produced  depends,  of  course,  simply  on 
the  amount  of  labour  employed  in  the  business.  Ten  of  the  iron  pots 
mentioned  above  and  their  accompanying  jars  make  up  wliat  is 
called  a  "  set,"  and  are  worked  by  four  men.  One  set  will  produce 
about  65  lbs.  in  ten  days,  or,  say,  1|  cwt.  a  month,  but  this  only 
under  the  most  favourable  circumstances  ;  a  fair  average  is  about 
Iz  cwt. 

Hecently  a  change  has  been  made  in  the  camphor  monopoly.  It  is 
now  proposed  by  the  Chinese  authorities  that  the  camphor  stills 
should  be  licensed  before  they  are  permitted  to  work.  Tlic  cost  ot 
the  license  will  be  equivalent  to  a  tax  of  about  22s.  Qd.  per  cwt., 
a  heavy  tax,  seeing  that  the  actual  value  of  the  camphor  at  tlie 
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place  of  production  is  very  little  over  this  amount.  {^Pharm,  Joum. 
.June  13th,  1891.) 

EUPHOEBIA0EJ3. 

Phyllanthus  Niruri. 

The  bitter  principle  of  this  plant,  whi-ch  we  piX)visionally  named 
ps€ndo-chira(a?i,  has  been  examined  by  M.  Ottow  (^Nederl.  Tijds. 
voor  Pharm  .,  1891,  3,  128),  who  calls  it  pliyllanthin  and  gives  its 
<;hemical  composition  as  C'°H°'0*.  It  crystallizes  in  colourless 
needles  or  flakes,  possesses  an  intensely  bitter  taste,  and  is  almost  in- 
soluble in  wate]',  but  easily  soluble  in  alcohol,  petroleum  ether, 
ether,  cliloroform,  benzene,  and  glacial  a,cetic  acid.  At  200°  0.  it  is 
volatilized  and  condenses  in  the  upper  part  of  the  vessel  as  an  amor- 
phous mass,  but  in  a  few  days  this  amorphous  deposit  changes  to 
the  crystalline  state. 

Manioc  or  Cassava. 

From  the  brief  allusions  to  this  substance  by  writers  on  Materia 
Medica,  one  would  get  but  a  slight  idea  of  its  importance  as  an  arti- 
cle of  diet  in  tropical  countries,  being  the  staple-food  for  unuumbei-ed 
millions  of  human  beings — the  staff  of  Life  in  the  West  Indies,  Brazil, 
and  on  the  Continent  of  Africa. 

The  plant  fi'om  which  this  food  is  derived  is  Jsnown  to  botanists  as 
Janipha  ManiJiot,  and  is  a  shrub  six  to  twelve  feet  high  and  one  or  two 
inches  in  diameter.  Except  for  the  young  leaves,  which  are  used  as 
greens,  its  whole  value  consists  in  its  tuberous  roots,  which  sometimes 
reach  the  enormous  weight  of  thirty  pounds,  but  usually  range  from 
one  to  three  inches  in  diameter  and  from  six  to  eighteen  inches  in 
length.  The  shrub  is  said  to  be  a  native  of  Brazil,  where  it  is  known 
as  Mandioca  or  Tapioca.  Cassada  (or  Cassava)  is  its  name  in  the  West 
Indies.  It  is  not  grown  from  the  seeds,  but  from  cuttings,  having 
surprising  vitality  ;  for  a  cane  of  it,  like  Aaron's  rod,  will  bud  and 
grow  leaves  in  your  hand.  Hence,  it  is  only  necessary  to  cut  the 
stick  into  pieces  of  six  to  twelve  inches  in  length,  and  thrust  them 
into  the  ground,  and  it  matters  little  whether  the  ground  has  been 
first  broken  for  it  or  not.  In  eight  to  eighteen  months  the  tubers 
are  in  their  best  state. to  produce  the  nutritious  food — seventy  per  cent, 
gluten  and  thirty  of  starch  ;  but,  at  a  later  period,  the  gluten  becomes 
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less  and  the  starcli  increases.  There  is  no  food.product  which  com- 
pares with  it  in  resisting  di-ought.  Even  in  the  dryest  seasons,  it  is 
like  other  trees-  "planted  by  the  rivers  of  water,"  and  whole  fields  are 
green  with  its  foliage,  whUe  all  else  is  brown  Avith  the  scorching  sun. 

There  are  two  varieties  of  the  manioc,  known  as  the  sweet  and  the 
bitter ;  the  first  of  which  may  be  eaten  with  impunity,  while  the 
latter  has  a  bitterish,  milky  juice,  which  is  poisonous  from  containing 
prussic  acid.  But  these  roots  are  grated  or  otherwise  reduced  to  a 
pomace,  and  then  suspended  in  grass  bags,  when  the  poisonous  juice 
drips  out,  or,  being  volatile,  is  dissipated  by  the  heat  in  baking  bread 
from  it.  The  bitter  variety  is  the  principal  kind  used  in  British 
Gruiana,  while  the  sweefc  is  the  one  mostly  cultivated  in  Africa.  Tlie 
tapioca  .  which  comes  into  our  houses  is  almost  purs  starch,  and  is 
made  from  the  expressed  juice  of  the  root,  which,  on  standing,  deposits 
in  the  form  of  powder,  and  which,  if  dried  without  heat,  will  remain 
so.  If  heat  be  applied,  it  takes  the  form  of  the  irregular  masses  we 
are  accustomed  to  see. 

The  root  has  the  taste  of  chestnuts,  and  may  be  eaten  raw.  It  is 
delicious,  wholesome  food  when  roasted  in  hot  embers  or  broiled. 
If  soaked  till  the  skin  can  be  drawn  off  and  the  fibrous  heart  di-awn 
out  and  then  dried,  it  makes  good  bread ;  or.  if  broken  up  and  fried 
in  palm  oil  and  salted,  it  is  a  good  relish,  and  the  Africans  caU  it 
homba. 

An-  extremely  white  and  fine  flour,  called- fuha,  is  made  from  the 
soaked  and  dried  roots,  and  it  is  the  chief  food  in  Angola. 

The  flour  makes  a,  thick  porridge  or  mush— -/?<»/<?.  The  water  is 
boiled  and  salted  and  set  off  the  fire ;  after  which  fuba  is  stirred  in 
until  it  can  be  cut  into  blocks,  which  may  be  taken  in  the  hands  and 
eaten  with  molasses  or  dipped  into  chicken  broth. 

The  staff  of  life  on  the  Congo  is  quanga,  or  bread  made  from  the 
manioc  by  soaking,  peeling,  and  pounding  the  soaked  root  into  a 
pomace,  and  kneading  and  making  into  dough -loaves  of  four  by  six 
or  ten  inches.  These  loaves  are  wrapped  in  thin,  tough  leaves  and 
bound,  and  then  boiled  in  large  earthen  pots.  Then  the  bread  is  ready 
for  use;  or  it  may  be  sliced- and  browned  or  broiled,  as  one  prefers. 

Farina  from  the  manioc  is  prepared  by  grating  the  gieen  root,  <lrv 
ing  in  the  sun,  with  all  the  starch  and  tapioca  in  it,  browning  i*- 
slowly  over  the  fire ;  after  which  it  is  eaten  by  stining  it  into  soup  or 
boiled  beans. 
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Grate,  strain,  and  dry  slowl}-  in  the  sun,  and  you  have  a  starch  for 
puddings  or  any  otlier  purpose  for  which  starch  has  demand  in  the 
marlcet.  Gluten  being  a  nerve-food,  indispensable  to  health  and 
vigour  of  both  body  and  mind,  the  great  abundance  of  it  in  the 
Cassada — nearly  three  times  as  much  as  in  wheat  flour— the  Cassada 
is  pre-eminently  "  the  staff  of  life,"  since  there  is  no  way  by  which 
its  abundance  of  gluten  can  be  wasted  in  preparation,  as  in  wheat. 
There  is  a  Providence  here  which  shapes  ends,  since  this  chief  food 
for  tropical  regions  has  so  much  nerve- supplying  elements  and  so 
little  of  the  heating  elements,  as  compared  with  food  in  colder 
climates. 

But  this  abundant  gluten,  as  compared  with  other  foods  for  the 
sick,  pre-eminently  fits  it  for  the  sick-room,  and  especially  so  when 
we  wish  to  increase  strength  instead  of  heat,  and  where  any 
irritating  and  indigestible  food- substances  are  forbidden.  It  requires 
longer  boiling  than  starchy  foods  in  general,  and  may  be  use  in 
the  fonn  of  thin  mucilage  or  demulcent,  or  in  a  more  solid  form  with 
sugar,  lemon  juice,  nutmeg  or  other  aromatics.  I  suspect  that,  as 
physicians,  we  shoiild  make  immense  gain  in  restoring  from  prostrat- 
ing sicknesses  by  using  more  of  this  eligible  substance  in  place  of  so 
much  meat  slops,  and  especially  so  in  cases  complicated  with  more  or 
less  gastric  irritation.  Meat  foods  must  be  excluded  from  the 
stomach  in  gastric  ulcer.  Why  not,  then,  fall  back  upon  this  highly 
nitrogenous  food  for  supporting  the  strength  ?  Having  so  large 
a  proportion  of  gluten  over  the  starch,  it  offers  immense  advantages 
over  wheateu  and  other  bread  in  cases  of  diabetes  where  any  starch 
at  all  is  allowable.  (By  E.  Chenery,  M.B.,  of  Boston,  ^^The  Times 
and  Register,^^  April  5th,  p.  318.) 

In  the  Cox's  Bazar  district,  Bengal,  the  tuberous  roots  are  used 
by  the  Maghs  in  the  preparation  of  a  spirit. 

A  false  Kamala. 

Mr.  Ileniy  G.  Greenish  has  examined  a  sample  of  Kamala  from 
Bombay,  and  found  it  to  have  been  carelessly  collected,  and  mixed 
with  badly  preserved  safflower  and  other  extraneous  matter,  and 
reduced  to  coarse  powder.    {Pharm.  Jouni.,  March  lltli,  1893.) 
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